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ENDZIMIR COLD REDUCTION MILLS AND PLANETARY 
AND HALLDEN FLYING. SHEARS. 
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Press 


DOWN-TIME 
CUT from days 


to minutes... 


with this 
INTERCHANGEABLE 
DRIVE 


TORC-PAC 


AIR CLUTCH /NCLINABLES 


These new look inclinables have been designed around the 
revolutionary TORC-PAC sealed-in-oil drive unit which 
never requires adjustment. Clutch and brake maintenance 
is eliminated by the permanently adjusted sintered bronze 
friction plates. TORC-PAC drives are completely inter- 
changeable and replacement service units which are avail- 


able from stock can be fitted in less than an hour 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


MOTOR, STEEL FLYWH AND NTRALIS » Ol I k ATION 


TORC-PAC DRIVE I 


WITHIN PRESS FRAMI 


WELDED STEEL FRAMES 
BIG VARIETY OF 


MINIMUM FLOOR SPACI 


ROCKWE 


MACHINE TOOL CO. LTD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 003 


Built by VIrIGEERS 


ALSO AT - BIRMINGHAM-—TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT-—TELEPHONE STOCKPORT 5241 - GLASGOW-—TELEPHONE MERRYLEE 282 





AND HALLDEN FLYING SHEARS. 
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WHATEVER THE SHAPE OR SIZE, ASEAWELD 
HAVE A MACHINE TO GET ROUND IT 


Seam welders 


vith long throat—short throa 

deep throat 1djustable throat. Pedal operated 

air operated. One wheel driven—both wheels driven 
Travelling heads—rotating heads. Travelling jigs 
rotating jigs. Circular seams—longitudinal 
seams (down to 4° dia. on standard machine) 
Aseaweld makes them all, with infinite speed 


regulation on all types 


ASEAWELD 


ASEASVETS 


Editorial Contents: 157, 159 Classified Advertisements: 109 to 113 








ALSO AT - BIRMINGHAM-—TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-—TELEPHONE MERRYLEE 282 


> SCOTTISH (FULL UP) STEEL CO. LTD 


TRIP MANUFACTURERS 


PROMISE OF DELIVERY: 


WHO KNOWS’ 





. . but you can get all you need FROM STOCK 


f AT 
: Y ; | (B'HAM. LTD.) y/ TEL LAR 522' 3 


REGINA WORKS, ALCESTER STREET, BIRMINGHAM 12. Telephone: MiDland 6246 (10 Lines 
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... you need the expert advice of Fry’s 
Solder Advisory Bureau. 

They will investigate your problem, 
recommend and report to you—entirely 
free of charge. 

SEND YOUR SOLDERING PROBLEMS TO 








Tandem Works, Merton Abbey, London, S.W.19 
Telephone: M1Tcham 4023 (7 lines) 





And at. . MANCHESTER © KIDDERMINSTER * GLASGOW DUBLIN 


MARPAIT 





SHEET METAL INDUSTRIES 3 


March 1961 











A hydraulic circular type 
annealing furnace for coils 
up to 48° diameter—gas 


fired—installed at 


J. J. Habershon & Sons Ltd. 
Rotherham. 


Furnace in raised position 


This furnace was installed 
in May 1960. A_ second 
furnace is to be working in 
April, and a third in 
September 196] 


Furnace in lowered position 


Part of instrument panel 








FW. RUBACH LTD. 
12 SYLVAN ROAD, LONDON, S.£.19 


Tel.: LIV. 5311-2 Telex. 22519 














These photographs are of 


equipment working in production 


R.W.F, 


A leveller and cutting 
up line running at up 


to 200ft. per minute 


Photo-electric cell controlled 


F. W. KUBACH LTD 


By kind permission of nm —<— a —- 


British Rolling Mills Ltd. Tipton , “ ts 


For all requirements in Cold Roll- 
ing equipment, please apply to 


F. W. RUBACH LTD. 
(2 SYLVAN ROAD, LONDON, 5.E.19 


Tel.: LIV. 3511-2 Telex. 22519 
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for Power Transfermer Core Plates 


3 ton coils—lamination lengths between 7 inches and 
widths between 2 inches and 36 inches—a peak strip spe 
of over 300 feet per minute—lengths within tolerance of 

010 inches—first sheet to tolerance each time! 
All this was achieved in the line illustrated and ts typical ol 
the performance attained in the dozen or more lines buil 


large transformer manufacturers during the last thr 








HUMPHRIS & SONS LTD - POOLE - DORSET 


Dy. Oh Eos 
TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS Udi 
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Pre-Coated 


metal strip in coil 


THE material 
for 
industrial 
designers 
with 
imagination 


Coated Strip Ltd., being the first manu- 
facturer in Britain to produce metal in 
coil with a non-metallic coat, enables 
users to buy a British product and save on 


CAPITAL EXPENDITURE, FACTORY SPACE and HANDLING TIME. 


Industrial designers have now available a prefinished material that will withstand roll- 
forming, blanking or deep drawing without damage to the coating. Each metal is degreased 
and given an appropriate chemical treatment to ensure an optimum bond between it and the 
roller-coated finish. 


Technical Details. 


Mild steel wht alloy 

( be coated one side v 

PLASTISOIL i plastic f 
approx. .010° thick 
pattern 

PAINT—a smooth 
enamel 

LACOUER 


} 
CC is 


FULL DETAILS ON REQUEST FROM 


In association with LITHO-STRIP CORPORATION, CHICAGO. 


Brockhurst Works * Bescot NDON REPRI E } ATIVE 

Waisall * Staffs Hugh Gordon and Co., 85, Wynchgate, Southgate, N.14 
Telephone : Walsall 22570 Velephone : Palmers Green 0231 and 3568 

Telegrams : Rolacota, Walsall Telegrams : Gordonello Norphone London 
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Another reason why industry is changing over to 


DRAGONITE 


ELECTRO-ZINC COATED SHEET STEEL 


Atmospheric corrosion has always been 
a problem where the storing of sheet 
steel is concerned. It’s a problem which 
Dragonite goes a long way to solving. 

The steel core of Dragonite is pro- 
tected by a film of pure zinc which 
corrodes at a much slower rate than 
steel. Thus Dragonite can be kept in 
store far longer than ordinary, un- 
coated sheet steel without danger of 
deterioration. 


: TH 


ed Kinadom 4bbey V F 
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own 
Sales O 


hot, Glamoroar Over 


Even after deep drawing or pressing, 
Dragonite is still well protected 
against corrosion, because the incred- 
ibly thin film of zinc is so ductile that 
it is not cracked or damaged by fab- 
rication. 

There are many more good reasons 
why you should be using Dragonite. 
For fuller details, please write for a 
copy of the Dragonite Technical Hand- 
book to: 


Margam House, 26 St 
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These are some of the 
industries in which 
Dragonite is being used 
extensively : Domestic 
Appliances ; Electrica! 
Industry ; Automobiles; 
Radio Equipment; 
Office Furniture. 








EK STEEL COMPANY OF WALES LIMITED 


mare f 
s Square, I 
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STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
POWER PRESSES 
|, 2 and 4 POINT 
SUSPENSION 





These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


e HIGH TORQUE CLUTCH 


© DEEP-BEAM 
ALL STEEL SLIDE 


ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 

e@ FULL ECCENTRIC DRIVE 


e HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 





BUILT-IN DRIVE 
FOR AUTOMATION 
FUNCTIONS 


FULL-FLOW 
CIRCULATING 
LUBRICATION 











STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS | 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES, 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE : ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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ELLIMAN 


Auxiliary 
Rolling Mill Equipment 

Illustrated below is the entry end of the 12° Cold Rolled Stainless Steel Softening and Descaling 
Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd 

This is an interesting example of a Line designed and constructed for the final processing 
stages of narrow stainless steel strip, some of which is produced as wide hot rolled coils, and 
softened and descaled on three Wellman Lines prior to slitting into suitable widths. 

We have supplied several such installations, in this country and abroad, together with the 
necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 


for all grades of Stainless Steels. 
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THE WELLMAN SMITH OWEN -ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Not only because they are Europes leading makers 
of resistance welders .. . 


but also because they have unparalleled experience in designins 


difficult iobs Whether it’s a line of multi-weld »resses for an automobile underbody, 
an electronically controlled system of mechanical handling, a 10OOKVA flash 
welder—or a new way of making an old component, British Federal have the 
specialists, the knowledge and the resources to provide the most effective solution 

If it’s difficult, complex or unusua! (and especially never been done before) 
consult British Federal 


Or, of course, if you need any type of sta or projection welder; 


i full range of machines is immediately a\ 


British Fedovel np WELDING 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 5470! 
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lf you make sheet metal fabrications 
you need 


DEDSHETE 


sound-deadening material 


Dedshete is a revolutionary sound-deadening material in flexible sheet form 
for the suppression of drumming and ‘tinniness’ in sheet metal fabrications. 
It is simple to apply and consequently labour costs are extremely low. It 
possesses ‘eye appeal’ and ensures an exceptionally high rate of sound decay 
being unequalled by any known product of a comparable nature. Dedshete 
is self-adhering by heat, requiring no pre-fixing or brushing or spraying 
facilities. For further information and samples write to the sole 


manufacturers. 


SUPRA CHEMICALS & PAINTS LTD 


Supra Works - Hainge Road - Tividale - Tipton: Staffs. 
Telephone Tipton 2511/3 
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LISSE 


(FRANCE) 


| Plate Rolling Machines 


Powerful and ru 1d. Ideally suited for } 
FOR PLATE UP rolling for hydraulic and chemical plant and 
” 
T0 13 THICK shipyards. Push buttons centralised on mobile 


panel on rollers p! ide instantaneous control 


BUILT TO ANY of the various movements. Large dials 
REQUIRED WIDTH permit easy reading of the roll positions. Fully 


WITH 3 OR 4 ROLLS protected against overload. 





SOLE U.K. DISTRIBUTORS 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Tel. WESTERN 6077 (@ lines) Telex: 23162 roms ACCURATOOL LONDON TELEX 
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Gold Rolled 
Steel Strip 
for prompt 
delivery 


SIZES: 
All widths 
+” to under 4” x 0.008" to 0.064” 

to 15”incl. x0.008" to 0.128" 
over 15° to 20” incl. x 0.008” to 0.080” 
in coils and straight lengths 
TEMPERS AND FINISHES: 
Unannealed— Fully hard, } Hard and 
Medium Hard. Bright only. 
Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities 


Annealed and Re-Rolled 


to intermediate tempers as specified 


Electro Galvanized Strip 
6” to 18 0.008" to 0.036 


Widths narrower than6” can 
only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops 


Tube Strip and Cable Tape 


GKGN 


(SOUTH WALES) LTD 
Castle Works, Cardiff 
Tel: Cardiff 33033 
Telex: 49-316 


weet OF 


KCIKAN) 


re cour 
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C.S. MILNE & Co.Ltd 


HARLEY WORKS, OCTAVIUS STREET, DEPTFORD, LONDON, 8.5.8 


Telephone- TiDeway 3852 (4 lines) 


Also at 172/174 West Regent Street, Glasgow, C.2 
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OBERTSO 


in FRANGE 


Photograph by courtesy of Compagnie Francaise des Métaux 
Two-high Reversing Hot Mill for aluminium 
installed by Robertsons at the works of 
Compagnie Francaise des Metaux. 


Rolls 32" « 64". Speed 400 feet per minute 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 


LICENSEES 
GUILLOTINE 
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STEEL SHEETS 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
yal Romm ole) Wu 2°) 
LEAD COATED 
' TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


ee ee 


o 
TINPLATES 
ELECTROLYTIC & HOT DIPPED 
e 
ALUMINIUM SHEETS 











= 






ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 
AT MAKER’S PRICES 


: Lysaght-DeVilbiss. With 
et finishing in its broadest 
Lysaght-DeVilbiss design, 


LYSAGHT-DrVILBISS DIVISION OF JO 
47 HOLBORN VIADUCT LONDON E.C,1. 
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PRESS... 12 TONS— 
FOR LESS — Mm for only £235 


| eel Zero to 12 tons at the touch of the foot. Think of the work 
you could do with a Press that delivers 12 tons Pressure ona 
12" x 12” worktable. There’s ample room too for the project you 
have in mind if it can be encompassed within the 12" Daylight 
and 12” Throat available. Speedy too, with it’s 6’ stroke, 4 sec- 
onds down and 3 seconds return with both hands free to handle 
the work. Compact in size and weighs only 10: cwts. 


PILOT WORKS LTD. 


Manchester Road, Bolton. Tel: Bolton 23231. London Office: 3 Southampton Place, W.C.1. Tel: CHAncery 5130 
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CUES No. 319 


—————— 


HIGH SPEED AUTOMATIC 
: \ 














E.W. BLISS (ENGLAND) LTD 














BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 






Efco-Udylite 





Udylite fully immersed plating barrels, such as 
high current carrying electrical contacts and 
large perforated area. Specification plating is thus 
achieved at the highest output per barrel, providing 


economies in labour, floor space and maintenance. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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..and you can make your own die sets - but 


it’s better to buy from Bescoutler 


RC II4 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6"- 48" wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD,, 5 soun sr., suerrien , 


Telegrams: “ Camshef, Sheffield 2°" Telephone Nes, 51824 and 52339. 
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THE SSCIAKY RANGE OF RAPID 


Stili the most spot 
popular of them all welders. 


The Sciaky range of ‘RAPID’ fully automatic 
power-operated, general purpose spot 
and stitch welding machines is designed for 
Ba\ege © ' 





high output by unskilled labour with 
minimum maintenance requirements. 
Incorporating all the latest advances in 
resistance welding techniques, the ‘RAPID’ 
range covers the most popular sizes of 
machines in use today. More Sciaky ‘RAPID’ 
Spot Welders are in use in the U.K. than 
any other type—proof of the reliability and 
economy of Sciaky resistance welding 
equipment. 

Write for fully detailed specification 

of the range. 





WELDING CAPACITIES 





M.S. SHEET M.S. WIRE 

-072°+.072 -260°+.250° dia. 
.072°+.072° -260°~ .250' dia. 
-160°+.160 -400° + .400' dia. 
-125°+.126° -376°+.375° dia. 
.104°+.104 -375° + .376° dia. 
-260°+.250 -626°+.625° dia. 
187° + .187° -600° +.600° dia. 
144° + .144 -400° + .400° dia. 























i 
' 

The above welding figures are based 
on Sciaky research and represent 
normal conditions found in sheet 
metal work. Heavier material and 
grades of light alloys are catered for 
in the higher powered ‘POWERSPOT 


range of Sciaky machines 


SCIAKY ELECTRIC WELDING MACHINES LTD - SLOUGH - BUCKS. Telephone: SLOUGH 25551 (10 lines) 
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SETS & ACCESSORIES 


Semi-Steel and All Steel Standard Die Sets 
are available for early delivery by our own transport 
within seven days. 


Illustrated Catalogue on Request. 


COOLEY BROS. (roois) LTD. 


FACTORY CENTRE, KINGS NORTON, BIRMINGHAM 30 
Telephone: KINgs Norton 4081 (PBX) 
Telegrams: “*COLBRO”’ Birmingham. 


London Office: 
2 Gladstone Parade, Edgware Road, Cricklewood, N.W.2. 
Telephone: GLAdstone 2477. 
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in the time om need it! 


Airscrew can provide the right fan, at the right time, from their Standard 
Axial Flow an ic entrifugal range. Held res ve quick assembly is a compre 
hensive selection of Axials (ranging fron 2 ‘to27 )and Centrifugals (including 
all types of forward curve, backward curve and paddle blade fans) 

From among this range, the Airscrew Technical Service can help you to 
select the right fan for the job in hand. It can also be of great assistance when 
you need a fan of special design. So, consult Airscrew first ! You can depend on 


an Airscrew fan being guaranteed to give its rated duty 


, 
AIrsScrew 
An Airscrew specification means what it says 


THE AIRSCREW COMPANY & JICWOOD LTD Manufacturers of all types of Axial Flow, Centrifugal, 
WEYBRIDGE SURREY - TEL: WEYBRIDGE 2242/7 Aircraft and Cooling Tower Fans WPS 103 
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UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss-built 
machine gives greatly extended tool 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby vertical backlash is entirely 
eliminated ; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 240 
tons, single and double eccentric 


PLEASE LET US DEMONSTRATE TO YOU 
VAUGHAN HOUSE 


4, QUEEN STREET, CURZON STREET, 
W/aNOeT svat one 
GROSVENOR 8362-5 


Telephone 


ASSOCIATES LIMITED Midland Office: WILFORD CRESCENT, NOTTINGHAM 


Telephone : NOTTINGHAM 88008 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to ‘‘ wheel-abrating”’. This high-velocity bom- 

STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal. 


GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right — right from the 


A CLEAN START Csosszart. 


of) Habershon.... 


means quality in quantity 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 


OA/5400 


SHEET METAL INDUSTRIES 
March 1961 











ONE MACHINE 


... for ALL manual arc welding applications 


IDEALARC TIG 


TRADE MARK 


. for large or small jobs... for use with inert gas 
and stick electrode... AC and DC welding current. 


At last, here is a welder which gives complete controls can be used for welding stainless or 
versatility to maintenance-welding departments aluminium. With just a flick of the switch, the 
or to job shop operations. The “IDEALARC" same machine can do production welding on 
TIG, equipped with high-frequency and water gas__ either AC or DC. 


sk AC HIGH FREQUENCY FOR TUNGSTEN INERT GAS yer OC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
Ye AC FOR MANUAL ELECTRODES ye DC FOR MANUAL ELECTRODES 
Ye REMOTE CONTROL TO SAVE TIME ye OC FILTER FOR SUPERIOR AC HIGH FREQUENCY OPERATION 


For further details write tc 


2 ee rae Fr 
= 


THE LINCOLN ELECTRIC COMPANY CLEVELAND - Om0 - USA 
the te —— 
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Manufacturers of 
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MILD STEELS 
supplied in coils up 
to 125 Ibs. per inch 
of width or in Cut 
lengths. 

Quick delivery. 
Widths: 34° to 17 

Thickness pag — ith up t 
Thickness Over 157’ t 


according Over 11" to 15i 
to width Over 9 to 11 
Over 67° to 9° 


Over 53” to 63" 
Over 34° to 57° 
] Special Steels 


for leaflet showing 


Sales and Administrative Off 


Trubrite Steel Works, Meadow Hall. Sheffield 
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vical & Hydraul« 
ne Shears 


Hydraulic Presses 





iD tele) ¢2 200) Bs) 10) BAiel ikeiem 
OLDBURY - BIRMINGHAM. 


Teleptione: Broodwei! 1294 
Telegrams: Brux, Oldbury 


Rotary Gang Slitting 
Machines 





’ Phe seven pillars of 


TOTAL SERVICE 


AEROGRAPH finishes the 
DEVILBISS world’s products ~ 


PH-DeVILBISS CO. LTD, Bem rita mi ieee) eee es ee tee) tm iy TS) 
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_ produ ction 
problem ? 


Simpson 
AUTOMATION DIVISION 
lead 
in 
automation 


design 
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automation 
can be 
the answer 


Special purpose machines designed 
and built to increase your productive 


capacity and/or reduce labour costs. 


Specialists in press shop 


automation 


J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 
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EST?1890 


FERROUS and - NON-FERROUS 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, 
GALVATITE, SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, 
TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 


WIRE 
BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 


ALUMINIUM, MONEL METAL, ZINC SHEETS 





_ WILBRAHAM e SMITH LTD. 


260 GRAY’S INN ROAD, LONDON, W.C.! 
. "Phone: TERminus 6400 (I2lines) Grams:"METINGEN. KINCROSS, LONDON” 
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whichever way you look at it... 


Away with fitting keys and cutting keyways—this 
laborious method need trouble you no more. With 
Taper-Lock Bushes you can fit—in less than a minute 


—pulleys, couplings, sprockets, and get a vice-like grip 


on all shafts within 5 thous. of the nominal diameter 


Taper a Loek All Taper-Lock Bushes are interchangeable, and a bore 


range from }” to 44” means that wheels can be moved to 
Bushes shafts of other diameters simply by changing the bush 
This is a time and cost saving device you just cannot 


afford to neglect. Ask your nearest Fenner branch to 


save you demonstrate and prove this to you—in your own office 
money J. H. FENNER & CO. LTD 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
y <n WE CARRY TAPER-LOCK STOCKS FOR YOU IN 


ie BELFAST - BIRMINGHAM - BRADFORD - BRISTOL 
>) BURNLEY - CARDIFF - GLASGOW - HULL - LEEDS 
LEICESTER - LIVERPOOL - LONDON - LUTON 


—_— MANCHESTER - MIDDLESBROUGH - NEWCASTLE 


NOTTINGHAM - SHEFFIELD - STOKE 


PULLEYS - COUPLINGS - SPROCKETS - WELD-ON HUBS—ALL WITH THE BENEFITS OF TAPER-LOCK 
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Nfodetnise your workshop and reduce costs! 
USE DUAL PURPOSE SEAM WELDERS 


All welded construction 
for strength and rigidity. 


Water-cooling throughout. 


All Electrode Bearings of Special Copper 
Alloy. 


Simple Layout of Transformer and ancillary 
apparatus for Easy Maintenance. 


Wide Range of Current and Pressure 
Adjustment with hand control. 


All Machines can be used with Modulators or 
with full Electronic Control. 


One machine only required for 





long and end seams. To change-over, the 








upper electrode is merely turned 
through 90 deg. and the lower electrode 
holder replaced; the whole operation 


takes 20 minutes. 


(Great Britain) 
Ltd 


Dept. S.91 

FARADAY WORKS - GREAT WEST ROAD «: BRENTFORD - MIDDX 
TELEPHONE: ISLEWORTH 2311 TELEGRAMS: SIEMENSDYN, BRENTFORD, HOUNSLOW. TELEX NO. 25337 
BIRMINGHAM: TEL. MIDLAND 8636 CARDIFF: TEL. CARDIFF 72084 GLASGOW: TEL 
MANCHESTER: TEL. ALTRINCHAM 2761/2 NEWCASTLE: TEL. FELLING 693233/4 SHEFFIELD: TEL. 27218 
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CREIL (Oise) [FRANCE 


5 French Companies are 
already using “COMEC”’ 
forming mills for the form- 
ing of refrigerator bodies. 


An unattended machine will 
produce 5 lengths of 11’ each 
in one minute without labour. 


CUSTOMER : KELVINATOR 


Cold Roll Forming Machine 

for the producing of corrugated eae res L338 , 

sheets and wide sections too Bererdsdde>3> 
(max. width 5’ 8”’). hhaR22223>>>>. 

CUSTOMER : No (UP 

AUGUST THYSSEN HUETTE ‘ 


SP 77IT ae 
AHURA AAA 





LANCING 
MACK INE TOOLS LTD Sole Agents for COMEC, CREIL (Oise) FRANCE: — 


LANCING MACHINE TOOLS LTD. 


COM CE WAY + LARMCING - SUSSEX 
Telephone: Lancing 3410 
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Rolling 








The hot rolling mills at Atlas Works vie with the forge in 
high lighting the manual skill and experience of the operators 
Here the closest team work is essential—from the more 
leisured movement of experienced supervision to the athletic 
skill in the “ catch and thread” of the fast moving bar in the 
rod mills. 

Steel science would be useless without these skills, which are 
ingrained into Firth Brown Special Alloy Steels 





} 
(a 
ALLOY STEELMAKERS FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
TH 5 FIA TH ‘ HN ae WN MITE HEFFIE ENGLAN 
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urs (Ss 


UWdalisation 


. Bagshot Fortiscue-Jones, the celebrated Scotch-mist hunter and herberian, 
has recently udalised his Victorian country seat in order to facilitate the 
completion of his collection. Like other intelligentzia and forward 


the advantages of 


-thinking industrialists, he was quick to appreciate 


udalisation. Perhaps we could assist you too! 


PRESS SHOP AUTOMATION. CTI 


J. P. UDAL LTD., INTERLOCK WORKS, COURT ROAD, BIRMINGHAM 12. CAL: 3114/6 
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SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING 8 ft. x Hein. 6ft. x 4 in. 
6ft. x in. 4ft. x in. 

MACHINERY 2ft., 3ft., 4ft., Sft. x ain. 

OF EVERY DESCRIPTION 


& 
WHEELING MACHINES 
POWER & TREADLE 

QUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 





& 
Send your orders tc the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK trv., sraproro st., BIRMINGHAM, 5 Bft. x rin. 


Guillotines 
Telephone: Midland 1648 

















— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 






POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS “GALVATITE’ EX STOCK. TO YOUR WIDTH. IN COILS OR LENGTHS 
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FARMER NORTON 








OR 

ROLLING MILLS 
AND 

AUXILIARY PLANT 











4 HIGH REVERSING MILL Photograph by courtesy of Graham Firth Stee! Products Ltd. 


i 


SIR JAMES FARMER NORTON & CO. LTD., ADELPHI IRONWORKS, SALFORD 3, LANCS. TEL. BLAckfriars 3613 TELEX No. 66492 
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ENGINEERING 


THE LARGEST EVENT 
WELDI NG & OF ITS KIND IN THE WORLD 


Olympia - London 


s 
April 20-May 4 1961 
or full details write to the organisers: 
F. W. BRIDGES & SONS LTD 
Grand Buildings, Trafalgar Sq, London, W.C.2 


BIFURCATED AND 
TUBULAR 





et 


S €D. RIVET C° 


ARIEL WORKS * TEMPLE ROAD 
Se ee Ce 
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phone 
Mild steel plates }” thick and up 


C H ERTS EY : Guillotine re-shearing 


Coil slitting up to 48” wide 5 tons weight 
?1 01 Continuously galvanised coil and sheets 
Zinc coated sheets 
Sheets produced from coil stock in sizes required 


Miscellaneous stock sheets. 


for the 
complete 
stockist ALUMINIUM 


service in Aluminium alloy products 


Coil strip and sheet 
Rounds, squares and hexagons 
Sige and Extrusions and special sections 
Blanks cut to special requirements. 


to all BONDED TO STEEL SHEET 


branches Stocked in 10 colours. Supplied in standard size 
sheets or guillotined to sizes required. Supplied 


i) the at mill prices. Write for free colour chart. 


industry 


METALS LIMITED 


Hanworth Lane, Chertsey, Surrey 


Telegrams: Gradesmet, Chertsey 





Prompt deliveries by road 
throughout the Country 














/ 
j 


a) ero « 


Tomorrows 








One bf \ Euro p< s fastesMand most advanded fully autg 
revarsing strip mills. Ifcludes automatig gauge conte 
electronically controlleq@ programmed pfroductign. pining its 
mod production advdntages with oun skills of 
experlence, we have strengthened the recognised t 
in our \wide rahge of Cold Rolled and Hardened| ang 
Strip Steels. Finer quality, closer limits and compl@ 
the rewards, which are gained from our ¢onstant 
advancements in kolling techniques. Remember 
Steels are made oly by J, B. & S. Lees Limited 
The name that stands for Quality and Service. 
\ \ 
H 7 , 
A HARPKR GROUP can 
J. BOX S. Lees bt: West Bromwich 
«) 


ALBION STRYP MILLS - WEST BROPW STAFFS 
ee 





TELEPHONE: WBS 1194-8 (5 LINE \BeMeDegEp 1252 Ms: URES Nest /sagmw CH 
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ELDAIR 


MECHANICAL PLATE 
SHEARS 


ae 
MAXIMUM ACCURACY AND 
INCREASED PRODUCTION 


4 straight 


ncreased strength and easier 


rake cutting angle minimizing 
rtion of plate being cut 
hydraulic hold-downs 
z instantaneous clamping 
easing of work 


protected against 





FOR GREATER EFFICIENCY AND INCREASED SAFETY 


Weldall-Fried equipment placed 
at the rear of plate shears will 
enable operators to shear faster, 
safer and more ecconomically 


Stripveyors suitable for re- 

moving and stacking material 

up to 20” back gauge width x 
thick 


Liftveyors support plate during 
shearing action and then convey 
sheared material to stacking 
point. Capacity sheared sheets 
up to }” thick mild steel 


LIFTVEYOR 
STRIPVEYOR 





WELDALL 


LIFTVEYOR 
FRIE OR STRIPVEYOR 


AS USED BY LEADING MANUFACTURERS IN THE U.S.A. 





WELDALL & ASSEMBLY LIMITED CHARLES S. W. GRIGG LIMITED 


OLD WHARF ROAD, STOURBRIDGE, WORCS 65 67 HANWORTH ROAD, 
Phone: Stourbridge 4661 HOUNSLOW, MIDDLESEX. 


j 4 rc 744 
Sole world ensees except S.A. and ida) P} b4 insiow 24 2 


S™ 
MEMBER F TRIPLEX H N TE x) 
Us 
J 
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COMBINED High Speed 
SHEARS & NIBBLER 


with infinitely variable speed range 


Vibrationless running 
nger too life: less operator f 


Adjustable stroke 


srrect for every material thickness 


Handwhe rs control of top tool height 
r internal cuts and fine adjus 


Rotating toolhead for shearing and ni sine 
cuts in any directior 


No distortion of workpiece 
sites are thane maa tru 


JOGGLING - BEADING - CIRCLE CUTTING + STRAIGHT CUTTING 
FLANGING - LOUVRING - DISHING * TUBE PROFILING 


HENRY PELS & CO. LIMITED 


38 OSNABURGH STREET LONDON N.W.I 


LONDON Telep nei t N 4 J 
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1 SOLID SOLDER STICKS 

2 SOLID SOLDER WIRE 

3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 

5 SOLDERING FLUXES 

6 INGOT SOLDER 


7 SOLDER WASHERS 


wnthoven who will b 
) aSSISt Vou tech 
id | no 
aition to supplying 


ality materials 


1s a frst stet why not 
end for our booklet on ENTHOVEN 
SOLDER PRODUCTS 


ENTHOVEN 
3 LIMITED, 


— 


— 
oe 
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W StCthos- 
WOT MINUTES 


mers . “ELLIOTT 


with coolant 


Price £185 00 








CUTTING-OFF MACHINES) 


heduce your culling Vie 
oe ANY wateual 


Compare the above cutting times with your present 
method. Tubes, angles, special sections, square. hexago 
or round bars, in steel, non-ferrous or plastic materials, car 
be cut at 90° or mitred in a fraction of the time taker 
by any other method 

Bench type Model ‘‘A’’ 
3 Models available Floor type Model ‘““B”’ 

Fioor type with coolant Model 


B. ELLIOTT (MACHINERY) LTD, Pee 


——_ rin — MEMBER OF THE & ELLIOTT GROUP 
— VICTORIA WORKS, WILLESDEN, LONDON, N.W.I0 
rice £130 0 0 Telephone EiGar 4050 (10 lines) Telegrams: Elfiottona, Maries, Londen 





Overseas Subsidiarie CAMADA, USA, AUSTRALIA. SS APRICA 


NRP 5039 





Sifbronze Welds are Good 
Welds ! Whether for low 
temperature welding or for 
full fusion welding, there is 

a 33-rod range covering every Shotoohotod 
class of gas-welding 
operation. Quality counts, 
and Sifbronze rods are first- 
quality rods and are made to 
BSS 1453 and BSS 2901. 


If you are not using 


Sifbronze write for full details. 
PERFORATED 


“ Sifh 
ifbronze 
welds stay INDUSTRY 


splendid service in over 40 great Industries 
tis first-class equipment at the right price! 


! gern. 


v& F POOL LTD 


SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET, py | HAYLE, CORNWALL. Mayle 3213 
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BRAUER “ Quick Action’’ TOGGLE CLAMPS 
are saving thousands of man-hours 
wherever they are used in industry 
Their fast and effortless action 
gives powerful accurate holding 
Whether you are drilling, milling 
welding, brazing, glueing or bonding, etc 
in metal, wood or plastic materials, 
BRAUER “Quick Action’’ TOGGLE CLAMPS 


will save you time and money 





FOR QUICKNESS 
AND POWER 


USE CLAMPS BY 


BRAUER 





REAMING & 
COUNTERSINKING 


The illustration shows a BRAUER “ Quick 
Action” TOGGLE CLAMP type T.C.70 
being used to increase the production rate of 
reaming and countersinking on components 
for the motor car industry. Production was 
in fact increased on this operation from 200 
to 500 per hour with the introduction of the 


“BRAUER” Clamp 


Send now for illustrated catalogue and 
technical data to Dept. 24, F. BRAUER LTD.., 
Harpenden, Herts 

A Vember of the Cope Allman Group 


Fw 
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Makers of Europe’s largest range of Toggie Clamps. 
s 





PROTECTION THROUGH THE AGES—3 


Since man first bore arms against his enemies he has 
sharpened his skill as a warrior in contest with his comrades 
With the introduction of rules to safeguard against extreme 

ry came the complexities of formal tilting and jousting and 
ories of the tournament. Armour for the lists was 
e¢ in workmanship and decoration. Though never worn 
t featured many specially devised protections 

n friendiy combat a telling thrust or blow was no 

idl than in war and the lists provided excellent 


: grounds for these protective devices, later incorporated 


ONDOy, 


BRAND 


yur for the battlefield 


SHIMWELL «& C° LTP 


STEEL SHEETS — TINNED OR LEADCOATED BY THE HOT-DIPPED 
PROCESS FOR ENDURING PROTECTION AGAINST CORROSION. 


WELLINGTON ROAD, LEYTON, LONDON, E.10 
TEL: LEYTONSTONE 2281-3 





“UE NUD Aad) gy cote a 
At Yh Pt We a 
UP eee re 
Mh Mh NM EW: 
A] A WE 
Just Yt magy 
: Wh aH ae 
vs 
give Vw da wi 
Pw Hh it MY 


US ee 
the 
word... 


For over 50 years we 
have specialised in the 


production of Deep 


)\_ GOV 


Drawn Metal Pressings 


in all metals and finishes. a af tue ’ “ ‘ % 


oe \ es * 
)” IC; vy 2 ~~ A 
and we'll design and produce | : Ah A 
to your requirements : by TAS ; 
a © a 


. » »« we'll have Lockers 
again of course! 


3 Long-lasting, hard wearing plates with a wide 
; variety of patterns designed to fulfil every indus- 

= i trial need . .. with all holes and slots clearly 
3 punched and free of burr. 


We invite your enquiries Fully descriptive illustrated literature obtain- 


able on request. 


letephens PERFORATED METAL DIVISION 
WRIGHT, SINDLEV & GELL LIMITED warrincton WARRINGTON © ENGLAND 
PERCY ROAD, GREET, BIRMINGHAM, 11 411i 6 : 


Telephone : SPRingfield 4491 (PBX) 


CLUNM HOUSE, SURREY ST WC2. Tel TEMple Bar 8559 
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use FLETCHER MILLER drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 


Telephone: HYDE 3471 (5 LINES) EMULSION, HYDE 


t LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIF s3LASGOW AND BELFAST 
OL 4 





yi the New Speetol *::: 
UNIVERSAL STRAP CLAMP 


PATENT 
PENDING 


WIDE RANGE-EASY SETTING 


Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 
Design allows instantaneous rotation of 
the forged strap to give any work height 
up to 23° with the standard bolt and CLAMPS 
represents a big advance in clamping - 
methods of this type. from 


Speed Tools Lif’ m2 


VEREKER HOUSE, GRESSE ST.. LONDON W411. Museum 1039/1099 





PAC KIA 
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Sheet boy, general view ; serviced by two overhead travelling cranes 
(Formerly Edmund Be 
S.C. Worley, Principa 


TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 

‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 


brochure : 


synopsis of materials supplied. 
Contact our Head Office at :— 


PARK STREET - BULL RING - BIRMINGHAM, 5 

phone MiDiand 4044 (4 lines 

or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
‘phone WEST BROMWICH 2401 (2 lines) 


LONDON OFFICE : 39 Victoria Street, §.W.1. ‘phone ABBey 6873 

















HOT DIP 


ALVANISING 


IDEAL 








Patent applied for 
cs No 3 597/57 PROMPT CASEMENTS 
COLLECTION (READING) LTD. 
RIVET BUSH 7 GALVANISING DIVISION 
New ee Pp ae insert _ ae gh we fixing Suitable for PROMPT READING 
sheet metal, plastic or plywood, Il threads up to jin 
Tt > 1a wi DELIVERY * 
| = | | 
ww, | ie Hot dip Galvanisers for 
ae s C) Eu a all Trades 
ne pene eft heet Q S& READING 63211 Extensions to plant & equipment enable 
Tw (10 lines) us to process 3,000 tons per month 


TONBRIDGE ROAD, 


B : N Ui! HAROLD HILL + ESSEX 


ENGINEERING co. LTD Phone: Ingrebourne 43864 & 43865 


54 
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(HOLDEN & HUNT > 
WELDERS 


a ae ee. 








WORCESTER 6 TON 
LARGE DAYLIGHT 


DEEP THROAT 
BENGH POWER PRESS 














Latest type Am Oper 
ated Rocker Arm Spot 
Welder ranging from 5 
to 40 kVA in 5 models 
The electrical and pneu 
matic control gear are 
ideally situated to facili- 
tate maintenance and 
adjustments 





H & H Productions 
include Spot VWvel- 
ders, operated by 
Foot, Motor or Air 
Auto Wire Butt 
Weiders, Fiash Butt 
Welders, Rivet 
Heaters, Pro,ection 
Welders and Chain 
Making Plants. Es- 
sentially modern 
machines, designed 
for stability and 
simplicity in use 
avoiding unnecessary 
complications 





A 50 kVA Air Oper: 
ated Spot Welding 
Machine with single 
spot and stitch weld- 
ing operations. Four 
models are available 
from 25 to 100 kVA 
with choice of arm 
reach, time control 
and cylinder size 


12°. DAYLIGHT 
7 THROAT DEPTH 


ALSO STANDARD 6,3 & 2TON MODELS 
| $end for Catalogue & Price List to:— 


JONES & ATTWOOD LTD. 
HOLDEN & HUNT LIMITED 


Dept. W.3 
P.O. BOX No. 17, COX’S LANE WORKS, 


OLD HILL, STAFFS. STOURBRIDGE WORCESTERSHIRE 


Telephone : Birmingham BLA 1196-7 Cradley Heath 66871 /2 
Grams: “ Universai,’" Cradiey Heath } Telegroms: HEAT, Stourbridge Telephones. Stourbridge $106-7-8 


MW. 117 
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SPEEDY 
FABRIGATION OF 
AIR CONDITIONING DUCTS 








Yk. a ne 3 
Almost unlimited in its field of application, the “* — Riveting System is being used 
for an ever wi iden: ng range of asser mb y ope ons in the Heating and Ventilat ng TUCKER 
ndustry Requ ne only one — yo * one "Operator work “eg from one side of 
che material only, to set or cle es rivets NM positior 
by er methods ths. "COUL 5 BE yt ANSWER. O OUR 
ASSEMBLY PROBLEMS "We will gladly send you further tails on requ P 
GEO. TUCKER EYELET Co. Ltd. Walsall Rd., allieton 228 
Tel. : BIRchfields 4811 (9 lines). "Grams : EYELETS, BIRMINGHAM Vv 
The trade mark ** POP s registered in respect of rivets in the United Kingdom and wny RI ETS 
r ntrie the name of Ge C | 














J 
SS 


— 3 your need ts /) ] 
/§ TEEL SHEETS /. 

/ PLATES-SECTIONS 

’ BRIDGE RAILS / 

JRON AND STEEL 
MERCHANT. BARS / 
HOOPS ano STRIP / Hf, 
ETC. 












Lagle Works 


\ | GREETS GREEN 
/ WEST GROIMWICH 





“Telephone : 
L/// “TIPTON I6ll 
MELLEL (10 lines) 
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e STREAMLINED DESIGN e ABSOLUTE RIGIDITY 
© ALL-STEEL CONSTRUCTION e PRECISION BUILT 
e FAST AND ACCURATE SHEARING 
75 cuts per minute 
e FOUR CUTTING EDGE BLADES e MECHANICAL HOLD-DOWN 


Hire Purchase Terms Available 


KEETON SONS & CO. LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. Sheffield 42961-2-3-4 


A 
CACIIKM A MEMBER OF THE FIRTH CLEVELAND GROUP (FC) 








Another reliable transformer for 


3 Boyeyad NCTION tie 
.* oT ee ‘ y 5 ; ) ~~» 
Lalli FRVUYUUVILV! \ } EP 


Ten Stav Features 


& WNOISELESS ON LOAD 
* LOW MAINS INTAKE 


x TWO CURRENT RANGES 
30-250 AMPS. AT 50 VOLTS 
40-185 AMPS. AT 80 VOLTS 


* MOUNTED ON WHEELS AND CASTORS 
FOR EASE OF MOVEMENT 


* ALL WINDINGS VACUUM IMPREGNATED 
* SHORT-CIRCUIT PROOF; NO MOVABLE COILS 
CURRENT SETTING BY REGULATOR HANDLE 
FINE ADJUSTMENT TO CURRENT REGULATOR PROVIDED 


* DUAL VOLTAGE RANGE 50 VOLTS AND 80 VOLTS 
EASILY SELECTED ; NO CHANGING OF 
SECONDARY CONNECTIONS REQUIRED 
ALL CONTACTS FULLY IMMERSED IN OIL 








‘iormers so A 
ACTARC Transformer ce OSV O30 
Range of Low Vonage” ne 9 V WUE 
transformers High Voltage " es 70-44% 
F ed MEL Voltage range . 50-30 a 
ne , a Voltage anes 7 ‘ 30-27% A 
ELECTRODES s eaasTA transtormet High vornnme range OY 30300 A 
A wide range of Actarc electrodes is available Oil coole : ne m, Voltage ane ent ranges 
former ' 
There are lime-ferritic electrodes for welding 4 MONTA trans © enitely sy. 30-25 
medium carbon and low alloyed stee mild A ” Tw selecte aoe gov « asa 
steel electrodes for general purpose work ~.. ned Chok High V een at 
special rods for vertical and overhead welding e4 MOC A (Tappe ‘ aon penetrating °Y 
and for deep penetration ; electrodes for fast + the lime-ferrit _ ci co singie 
horizontal production work ctrodes f a des « high serekeng. be 
boiler plate non-ferrous electrodes for -— es req & ed for standa sa 
aluminium, nickel and bronze ve ences 
& A s wes and freq 
“se che us 
ACTARC WORKS -: NITSHILL GLASGOW, S.W.3. 





Telephone : BARRHEAD 2293/7 Telegrams - ACTIVARC GLASGOW 


LONDON OFFICE: 15 HERCIES ROAD, HILLINGDON, MIDOX. Telephone Unbridge 8651/2 


Pt 
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STOCKHOLDERS AND SHEARERS 


SHEARED TO SIZE 


JOHN LYSAGHT (SERVICES) LIMITED 


GKN HOUSE, 22, KINGSWAY, LONDON, WC2 
Telephone: CHANCERY 1616 Telex : 24278/9 


ACCREDITED SHEET STOCKHOLDERS FOR THE STEEL COMPANY OF WALES LIMITED 





Birmingham Office: White House, |//, New Street, Birmingham 2 Telephone: Midland 2827 
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The illustration shows one of our 
smaller machines and its compact 
arrangement will be noted. An 
all-welded steel frame is used, whereas 
the larger machines have the members 
bolted together. In both cases the 
slab forming the bed is checked on to 
the housings, so that the load ts not 


60 








transferred through 

bolts, as the case may 
Special attention 

guiding of the slide im 

members are very ong 

il n 0 


idjustable 


guides being provided 
the slide All guides | 


gibs 


The hydraulic system | ne result 
of very careful development work and 
lasting reliability and accuracy are 
ensured The slide alignment contro 
is particularly sensitive. High approach 
speed is provided with a slower working 
speed, to allow fast but safe operation 
The pump ts arranged to idle at top 
stroke. We strongly recommend the 
installation of our Automatic Control 
which provides seven different opera 
ting sequences 

Standard machines of the hydraulic 
type (we also build mechanical Press 
Brakes) are available up to S00 tons 
capacity and larger machines can often 
be designed to meet special requirements 


Die lengths 
ind extens on 
either or bott 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3 
—DOUGLAS 6586/9 


58 Victoria Street, London, S.W.1 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 


LEEDS 25250 
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$3) (Rroduc ed by Sentdzimnar Mal 


MOON STAR 


Cold Fiolled 


LeCl 





wil math STAINLESS STEEL. 





an Nisshin Steel Works, Ltd. 


Heod Office 3.4-chome Hatchobori, Chuo-ku Tokyo, Japan 
CABLE ADDRESS NSWORKS TOKYO 
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Cruickshank-Pennsalt and Cruickshank-Iridite 
processes give that added protection in depth to 
ond products. 

e extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 

Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 


CRUICKSHANK, neait 


processes for 

@ Phosphating 
@ Cleaning 

@ De-rusting 
* 


Aluminium pre-cleaning 





Chromatic conversion processes for 

@ CopperandBrass @ Zinc 

@ Aluminium @ Cadmium 
@ Magnesium @ Silver 
Processes you can rely on, supported by 
qualified chemists and technical service 
engineers. 


R. CRUICKSHANK, LTD. 
UIOSHAN, CAMDENST.,BIRMINGHAM1 


Phone: CENtra! 8553 (6 lines) 
Grams: Cruickshank, Birmingham 


“Pennsalt™ is a Trade Mark of the Pennsalt Chemicals Corporation 
Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, 
Lid., for use in the U.K 

“Iridite’’ is a Trade Mark of the Allied Research Corporation Inc 
Baltimore 3, Maryland, U.S.A., licensedto R. Cruickshank, Lid. 
for use in the U_LK 
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CONSISTENT 
and ACCURATE eee 


Illustrated : Model AH Press Feed 


max. stock width 2 in. 
max. feed pitch 2 in. 


CARTER PRESS FEEDS LTD. 


Thame Road, Haddenham, Bucks 
Tel. Haddenham 433 





STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


cD 


CODA K@S) 


LIMITED 
SCAPA HOUSE - PARK ROYAL ROAD 
LONDON N.W.1/0 


Tel: Elgar 58// 


$$12 
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NEW fo the range of ELLI OTT, 


HACKSAWS 
NOW A 6 MODEL 


INCLUDING 
ONLY £ | 2 @) 1 H.P. ELECTRICS 


3-PHASE 


Cuts round material up to 6 in. diameter 
Cuts square material up to 6 in. square. 
Angular cuts at 45 up to 3) in. round and 3) in. 
6 in. (vertical) section 

Size of saw blade—t14in in. 6 T.P.! 
Length of stroke 5} in. 

- Motor 1 h.p. 1430 r.p.m 

Manulactured by 


B. ELLIOTT (MACHINERY) LTD. 
(MEMBER OF THE B. ELLIOTT GROUP) 

VICTORIA WORKS WILLESDEN LONDON, N.W.1C 

Telephone ELGar 4050 (10 lines) Telegrams E a. Harte 


Overseas Subsidiaries: CANADA, U.S.A.., AUSTRALIA, S. AFRICA 





LIMITED 


Specialists in 


STEEL PRESSINGS 


DISC WHEELS - BRAKE DRUMS 
RING GEAR BLANKS, etc. 


Ba 
~ COOKLEY Nr. KIDDERMINSTER (rr ri cae 


: ~ & 
“ES et \ 
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Ado o! 


Widths up to 24” in coil 
or length. Specialising in Foil and Shim. To =_> 


British Standard Specifications 265, 266 and 267. -* 
J.ERATCLIFF(=™ LTD. 
| 


NEW SUMMER ST., BIRMINGHAM 19 














Telephone: ASTon Cross 4116 (5 lines) Telegrams: RODENT BIRMINGHAM 19 








TANK & WASHER 
CUTTERS 





AUTOMATIC 
CENTRE PUNCH 


~ SCRIBER — 55 SHEET SAW 


Made by James Ne & C Sheffield) Ltd., and obtainable from your usual suppliers 
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All types of press work up to 150 tons—any metal 
Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 





TRAPALGAR WORKS MERTON ABBEY . LONDON 58.W 
rT 


@: urmerty 1144 (7 lines) 


oo éts all one - to the 


Speetog PUSH PULL CLAMP 


mi Tee ee 


t= ™~ ~~, 
fit 7 ; 1‘ 
4 HY Gt » 
fe OKO) 
$ is : 
v; | 
‘ ? 4| 
by ‘ ——— + ‘ 
This is the first Clamp 4 
yee a Closed position for “ push 
both push’ clamping clamping. Neat and compact 


and pull clamping 





without adjustments or 
re-fitting to the clamp 
itself. No nuts, bolts 
or split pins to remove 
for this dual-purpose 


clamping 


Speed Tools l= ea 


VEREKER HOUSE , GRESSE ST., LONDON W.). Museum 1039/1099 
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“the blade you 
# can fit and forget”’ 


SHEAR BLADES Pr 
W. FEARNEHOUGH LIMITED 


Established 1832 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 


BLACK STEEL SHEETS 

MEDIUM and HEAVY MILD STEEL PLATES, 
BARS and SECTIONS 

GALVANIZED STEEL SHEETS, Corrugated 


& NAS } and Flat 
S \ . | GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


a BLAC K | WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


¥ GAI VA WAY AT) | EXTRA LARGE FABRICATIONS 


* 


Tan Smith and McLean Ltd. 
179 WEST GEORGE ST., GLASGOW, C.2 


AND FI AT Phone: CENtral 0442 Grams: CIVILITY Glasgow 
4 - Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow 


Kingston Galvanizing Works, Port Glasgow 
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RADIOVISOR 
PHOTO ELECTRIC 
PRESS BRAKE GUARD 


renders brake presses inoperative if the curtain of 
light projected parallel! to the machine is interrupted 
by the operator. A’ and ‘B’ show projector and 
receiver units respectively. C’ shows the patent 
clutch release mechanism. 
Exclusive Features include 

Uninterrupted access to press 

No physical obstruction to operator. 

Absence of mechanical parts ensuring 


minimum maintenance 


Please write for further details 








1eeeeeeeeeee Lijpiiil 
ae aa ee oe 2 Om: 


Yeh, SAFEGUARDS BY 


J. BROUGHTON & SON (Engineers) LTD. 
SECURITY WORKS, KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 30 
Telephone: KINGS NORTON 3305-6-7 























m sheet metal structures 


spinnings and pressings 


Long experience of aircraft and precision engineering 
generally, the right facilities and the service of craftsmen, 
enable us to produce work of unequalled quality— we 
specialise in precision-built prototype and experimental 
work as well as quantity production of large or smail 
structures and components, including operating gear and 


associated mechanical equipment 


We are also makers of jigs and fixtures, press and die casting 
tools, plastic moulds, assembly and drill fixtures, etc.—in fact 
we can provide you with a very complete engineering service, 





Subsidiary Companies 
Cornercroft (Plastics) Limited. 
The Metal Spinning Co. Limited 
James Beresford & Son Limited 


Ace Works, Coventry. Telephone: Coventry 23391. 
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MARSHALL RICHARDS 


Sat the Fae 


wire METAL FORMING EQUIPMENT 


PRECISION ROLLING MILLS 
MARSHALL RICHARDS manufacture a 


f MARSHALL RICHARDS s achieves great 
y high separating force sstrated 


MARSHALL RICHARDS 
HALL RICHARDS 


= IUERS 


FERS 
nant, MA CHINERY 
AND FACTORIES 








FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 


Ac inpoene 
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First Class Strip- 


Originally old gold the colour of Wolves’ famous 

football strip was changed to a brighter gold t 

celebrate their attainment of the Football League 

Championship in 1954. The new, brighter gold strip 

was a happy omen — for, s e adoptior the Tean 

has won two more titles, and t ome F.A. Cur 

winners for the fourth time (prev ss esses were 

in 1893, 1908 ar 

Wolves have come a long way from the 

origin in 1877 as St. Luke's Church Scho 

Original members of the F.A., which they 

they pursued their path to fa 

descent into the Third Divisior 

even ihis lapse had its consolations 

Wolves the only Ciub to have been 

Divisions of the Footbal! League 

To-day, Wolves’ future is as bright as the 

celebrated strip. The name and fame of Wolvert 

Wanderers have spread to every part of the Wolverhampton 
world where football is played and appreciated . Wanderers 


ante 
ch 








Bright STEEL Strip- 


CONSISTENT EXCELLENCE 

another kind of first class strir 

also become famous BRIGHT STEEL 
and supplied by HEMMING 


ALL STOCKS ARE PROCESS-PROTECTED 
FROM RUST AND CORROSION 


SAVE CAPITAL AND PRODUCTION SPACE BY 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT 


IMMEDIATE DELIVERY BY HEMMING LORRIES 
Bright Stee! Strip — Mild and Spring, Coils ar 
Bright Annealed Spring Stee! Flats 

Silver Steel --Round and Square 

Bright Flattened Mild Stee! Wire, with R 


J, A. HEMMING LIMITED , 


if it comes fro 
4 Park Rd., Moseley, Birmingham 13 HEMMING — it cor 
Tel: Birmingham SOU 4511 (five lines) 


of good s 
oF goo 
Works: Orchard Street, Oldbury 
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or high speed shearing 


accuracy 


- 


a new machine from 
RUSHWORTHS the Guillotine Specialists 


It is of extremely rigid construction the bottom blade being adjustable over its 


all steel frame) with a very high resistance full length; wide sheets can be accommo- 
to deflection and incorporates a totally dated since there are ample gaps in the 
enclosed worm drive to the crankshaft side frames. The cutting speed is 60 
The slidewavys have a two degree strokes a minute, the clutch is controlled by 
forward slope so that on the downward a foot switch at the end of the flexible 
stroke the slide is moving downwards and armoured cable 
backwards ensuring the sheared edge being Series 25, is available in the following 
at right angles to the blade and a cleaner’ capacities (mild steel): 6 ft } in; 
edge as a result 8 ft. } in; 10 ft } in.; 12 ft + in 
The blades have four cutting edges, Please ask for leaflet $.G. 11 
RUSHWORTH & CO. (SOWERBY BRIDGE) LTD., SOWERBY BRIDGE, YORKSHIRE, ENGLANC 
HEAD OFFICE & WORKS: Sowerby Bridge. Yorkshire. Tel: Halifax 81264 5 
LONDON & EXPORT OFFICE: 44/45 TOWER HILL, LONDON, E.C.3 21: London Royal 1461 (4 lines 
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vor OPIS 
. FERGUSON 


¢ 6 We always callin the Spire Representative at 


the design stage of our products and this 


ensures the maximum savings thes¢ 


fasteners provide.® % 


When designers get down to discussing 
methods of fastening it isn’t long before Spire 
Speed Fasteners are mentioned. All 


mass producing industries have to be alive to the 
necessity of cutting down costs—wavys and 
means of saving on assembly time—and that’s 
where Spire comes in. You see, many designers 
ive already discovered just how valuable a 


hat with the Spire Representative can be 


SPIRE SPEED 
FASTENERS 


IMMONDS AEROCESSORIES LTD., Spire 


Nut Division, 7 eveland Rx ondon, S.W.1. (WHitehall 3100) 
Works and Head Office: Treforest, Pontypridd, Glamorgan 


A MEMBER OF THE FIRTH CLEVELAND GROUP (fT! 
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SNP NSAV AE 8 aces 








MANUFACTURED FROM THE CELEBRATED NON-ABRASIVE STEEL 


ae | \ 
we . « 





- ah = rs 





Specially made for shearing thin sheets, such 


Slivers & Flash entirely eliminated  2f°Siiicsn Armature Sheets, Motor Car’ Body 
Sheets, etc. These Blades give the longest 
Soke Manufacturers :— Life of any Blades in the world, 


WATSON, SAVILLE &CO.LTD., Bruce Steel Works, SHEFFIELD 3 


Phones: SHEFFIELD 20266, 20267 (P.B. Ex.). ‘Grams : SAVICO, SHEFFIELD 3 
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ENGINEERING 
—the name 
ceases that always 


comes to mind 


Structural, ornamental, and tubular 
shapes from materials up to ¢ in. 
thickness 


Ferrous or non-ferrous, electric 
weld, resistance and induction or 
gas types. Small or large diameter, 





Sweoewnw 


Cs] 





Many standard 
YODER Machines 
Capacities up to 60 in. nominal are available from 
stock width. Coilers and Recoilers the European 
Licensees, Tibo- 
Yoder, Sweden. Full 
details on request. 





WIiICKMAN LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY Tel, 74321 
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all-round successes with 
/ Cellobond polyester resins 


eee ; 
ase : 
. i,’ a 
Boat hulls and van bodi«e 


machine covers and chemical « 


ers and rustip 


made with Cel 
ind glass fibre 
Designers and manufat 
cifying Cellobond polyest 
cause of their unrivalled re 
to ageing, weathering and 
hemical attack. And because ! 


material so completely endow 


with strength, beauty with usefulness 
Full information about the properties 
and processing of Cellobond 
polyester resin given ir 
Booklet No. 106 


WRITE FOR A COPY TODAY 


A COMPANY IN THE 
British Resin Products Ltd siiione nsanes eheee 


LLY LONDON W1 





HYDE PARK 








RVICE DEVONSHIRE HOUSE PICCADI 


SALES AND TECHNICAL SERVI 
Distillers Piaitics Lewe Eveymaw 
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Accuracy and reliability 


of welding control are 





ensured by installing 


“ENGLISH ELECTRIC’ 





ignitrons, available from 
stock in the international 
sizes A, B and C. 

The B and C sizes can be 


fitted with thermostats 





Technical literature on “ENGLISH ELECTR 


ignitrons will be sent on re que vf 


ENGLISH ELECTRIC 





et LOE? 


THe ENGLISH ELECTRIC Company Limitep, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2 
Rectifier Substation D - ford 

WORKS PRESTON k SRA » 

RIG.6A 
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STRIP 

REX ARNOLD & CO. Lo. Plain, Plastic Covered, 
or Electro-Galvanised. 
SHEETS. TUBES. 
BARS. 
COLD FORMED SECTIONS. 
POWER PRESSES. 
TUBULAR & GENERAL 
FABRICATIONS. 


London Office 

6 Wimbledon Hill Road, Wimbledon 
London, S.W.19 

Tel: Wimbledon 5021-2 


Northern Office 

65a Alderley Road, Wilmslow 
Cheshire. 

Tel: Wilmsiow 6262 


South West England and Wales Agents 
The Commercial Metal Co. Ltd 
12-20 Camomile St., London, E.C 3 
Tel: Avenue 7981 (10 lines) 


Scottish Agents 

Gordon Baxter & Co. Lid 

25 Blythswood Square, Glasgow, C.2. 
med Tel: Central 6917-8. 


STEELS LIMITED wittennwatt, stares. ret.: ot (P.8.x.) 











FOR THE FINEST _ MATERIALS AND A SPEEDY SERVICE CONSULT DUCTILE 
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aluminium foil 
or armour 
plate 


Left: 14" Pressure 
Regulating Roller Let eller 


Bottom: 2 
Regulating 


wre - 4 k 
aii 


The Head Wrightson Machine 
Company manufactures a very wide 
range of roller levellers for 
levelling from aluminium foil 
to heavy steel plates 
Further information is available 
on request and our Sales 
Engineering Department will be 
pleased to give advice. For 
immediate service telephone 
Middlesbrough 43401 


THE HEAD WRIGHTSON MACHINE CO LTD 


STREET MIDDLESBROUGH 
NNESBURG SYDNEY and CALCUTTA 


4 nian Sila + lease 
SHEET METAL INDUSTRIES 
March 1961 





must be good 


4 hardened steel roll must be good to give the 
precision, the finish, the long service required in 
cold rolling; so good that virtually only a handful 
have mastered this most exacting branch of the 
forgemaster’s craft. Doncasters are proud to be 
amongst that number 

Doncasters hardened steel rolls are made in the 
widest variety of sizes from the small rolls used for 
precision metals to rolls weighing several tons each 
Skill and experience ensure that every Doncaster 


roll is very good. 








DONCASTERS © 
zz DD 




















HARDENED STEEL ROLLS 


DANIEL DONCASTER & SONS LIMITED, SHEFFIELD 


MONK BRIDGE IRON & STEEL COMPANY, LEEDS 12 
MOORSIDE COMPONENTS, OLDHAM DANIEL DONCASTER 
& SONS (THE BLAENAVON CO. BRANCH) LIMITED 
BLAENAVON, MONMOUTHSHIRE R 33 
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WHITEHEAD 





for all purposes up to 2] wide 
IN ALL THICKNESSES 














a a a an ae 




















/\/ 


lightweight 


cutting 
blowpipe 


Weighs only 
upto qim.s 
, 
e mixing 
re 


istant to backfire 


1 


* 

XK Cuts 
* Noz2l 
MBM Ertr 


The ‘Firefly,’ the perfect partne 

to the ‘Saffire Lightweight 

welding blowpipe, is a light 

and compact hand cutter, idea 

for repair work and delicate 
utting of light sheet steel 


THE BRITISH OXYGEN 
COMPANY LIMITED 


LIGHT INDUSTRIAL DEPARTMENT 
SPENCER HOUSI 


Ko 27 ST. JAMES'S PLAC! 


LONDON 8S.W.1 
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& CO. LTD. 


MARKS STREET, WOLVERHAMPTON. Groms Attention W'ton 


Nerthern Enquiries ASHMORE, SPARROW (STEEL SHEETS) | MOSSLEY, MANCHESTER Tel: Messiey 4863 
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You’re half way there oy 
before you start 


PLASMETIC is a high quality 
steel with a durable 

plastic bonded to its surface. 
COLMETIC has the same 

high quality steel content but 
has paint bonded to the surface. 
Both can be produced in any 
colour and finish you wish. By 
choosing PLASMETIC or COLMETIC 
pre-coated metals you are 
instantly ready for the go-ahead 
business of production of 
pressings, shaping, 
mouldings, or drawn articles 
of any size, without 

damage to the superb finish. 


METALS 


Existing press tools, if in 
good condition, can be used 
with complete confidence. 


FOR THE MANUFACTURE OF 


PARTITIONING ELECTRONIC PANELS 
KITCHEN EQUIPMENT LIFTS 
PRAMS ELECTRIC EQUIPMENT 
OFFICE EQUIPMENT VENETIAN BLINDS 
, HINGES 
a 
ts PANELS COVER STRIPS 
SPIN. DRYER PARTS SHOP FITTINGS 
AND HUNDREDS OF OTHER PRODUCTS 


METALON STEELS LIMITED fetpnone: Wocvernampron s224% 


London Office: Northern Office South West England & Wales Agents Scottish Agents 
6 Wimbledon Hill Road, 6Sa Alderley Road, The Commercial! Metal Co. Ltd Gordon Baxter & Co. Ltd 
Wilmsiow, 12/20 Camomile Street, 25 Blythswood Square 


London, $.W.19. Cheshire. London, E.C.3 Glasgow, C.2 
Teleph : Wimbledon 5021-2 Telephone: Wilmslow 6262 Telephone: Avenue 7981 (10 lines) Telephone: Central 6917-8 
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Bolts, Nuts, 
See Screws, Stud 

Machine Screws, 

Wine Nuts, Dome Nuts, 


Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone : MIDiand 7984 PBX. Telegrams ;: ‘FREMO,’ Birmingham 


Codes ABC 5th edition Marconi International 
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Xt you make pressings consider 
these productive features — 


THE QUICKWORK 
; STAMPING TRIMMER 


FORMS ~ 





@ Trims—Beads—Forms many kinds of pressings, often at 
less cost for machine and tooling than for press trimming dies. 


@ it will put a bead in pressings, sometimes in one operation 
with trimming, and often difficult by other methods. 





@ A combined trim and form on some jobs can take out slack 
in pressings. 


@ Sometimes saves much floor space, otherwise occupied by 
stacks of pressings piled round presses for trimming operations. 


@ Made in four sizes, to handle from 18 gauge to sheet. 


illustrated 





TRIMS & booklet 
FORMS » 





No. 48L Quickwork Stamping Trimmer, 
maximum capacity 18 g. mild steel. 


OLIVER "ACHINERY £0170 


TELEPHONE TELEGRAMS UNRIVALLED MANCHESTER 
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HIGH QUALITY - HIGH EFFICIENCY - FOR ALL PURPOSES 























Specifically designed to reduce operator 
fatigue to the absolute minimum, S.R.W. 
Resistance Welders give a proportionately 
higher productivity rate with consequent 
reductions in overheads and operating costs. 
They are of extremely robust construction, 
can be depended upon for complete relia- 
° bility and all machines are guaranteed for 
12 months against defective workmanship 
and design. 
Good delivery and the services of our quali- 
fied technical staff are available to advise 
on your welding problem. 





On right: 150 K.V.A. Vertical Sliding Head, Air 
Operated Electric Hot Closing Machine. Full 
Electronic Control with Phase Shift Current 
Regulation and Timed Double Pressure. 


[STANCE 






















Manufacturers of all types of Welding 
Machines including foot and air operated 
pivot type Spot Welders. Vertical Sliding 
Head Spot and Projection Welders with full 
electronic control. Seam Welders. Flash 
Butt Welders. Rivet Heaters. Auto Wire 
Butt Welders. Vertical Sliding Head 
electric resistance Hot Closing Machines 
with full electronic control of pressure and 
current 


On left:80 K.V.A. Air Operated Electric 
Circumferential Seam Welder with Phase 
Shift Current Regulation and Electronic Control. 





STANDARD RESISTANCE WELDERS LIMITED 


MAYPOLE FIELDS * CRADLEY - 





STAFFORDSHIRE 











"Phone: CRAdley Heath 69421 Grams: Endurance, Cradley Heath. 
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HOT-DIP GALVANIZING 


by the ‘Harco’ Process 


is the surest means of combating rust It provides a 
continuous surface of firmly alloyed zinc, effectively 
sealing seams and crevices. 

It SAVES STEEL by eliminating the need for large 
corrosion allowances and the replacement of rusted parts 

As pioneers of hot-dip galvanizing, Harveys render a 
first-class service to many industries 

Regular and frequent collections and deliveries by Harvey 
Vans within a radius of 25 miles. Rail Traffic handled 
through private sidings. 


G. A. HARVEY & CO. (LONDON) LTD 
WOOLWICH ROAD, LONDON, S.I 
relephone: GREenwict 232 >2 lin 










Gl 
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REDUCE set-up TIMES 


with the improved 






~~ S 
NYT” 


SLIDE FEED 


EASE OF ADJUSTMENT MACHINED PAD 
ON SIDE BRACKET 


No connecting rod adjustments 





required when changing for alignment with die 
feed lengths 
SYMMETRICAL DESIGN SIMPLE ABJUSTINENT 
FOR STOCK THICKNESS 
Feed bl K operate m 
Cc ront dr toy 
or Fr aisle . Model | Max Max Max 
a i No Width | Length Stock 
of of Thickr 

FEED-LENGTH INDICATOR ate Pigs — 
Attacl 1ed to feed bodv. Alk VS q rick , 

ck of f ed length. Eccentric SF-68A 6 84 5 
s simply adj juste i that indicatot SF-99A 9 94 4 
points to desired length on scale 


"ROCKWELL 


MACHINE TOOL ae WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


For further particulars write or telephone TODAY 





ALSO AT GIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 


PR 16 
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SCRAP 


for 


COHEN'S 
COHEN'S 


for 


SCRAP 


SONS ANDB COMPANY LIEMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 * Canning Town, E.16 * Southall, Middx. * Bath * Belfast 
Glasgow * Hebburn * Kingsbury * Leeds * Luton * Manchester * Middlesbrough - Sheffield 
Southampton * Swansea * Brussels - Dublin * Mombasa * Nairobi * New York * Sierra Leone 

Singapore * Takoradi sat /964/ max 
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6600 per hour 


Part: Lipstick holder Part 
Material: Cold rolled 
steel 


sleeve 


Material: Cold 
rolled steel 


5400 per hour 


Part 
Commutator band 


i i. Material: Copper 


6000 per hour 


Part: Plate for 
electronic tube 


Material: Carbonised 
nickel 


One “U.S.”* Multi-Slide Machine has replaced as many 
as eight separate press operations on the production of 
a complex part. Two models are available which can be 
supplied completely tooled for the production of one or 
more components. If you manufacture formed stamp- 
ings from material up to 3” wide the “‘l 


SOLE AGENTS: 


ROCKWELL 


ee a co LTO 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 
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5900 per hour 


Brush holder 


* Multi-Slide 


ee ee » 


(\ 


g tapped 


9000 per hour 
Part: Radio 
component 
Material: Spring steel 


of 
Cae ] 


Me 
me 2 


4800 per hour 
Part: Brush holder 


Material: Brass 


Machine offers outstanding reductions in production 
costs. Substantial material savings, less parts handling, 
less floor space, are only some of the benefits. 

Send us samples or drawings of the stampings you are 
producing or considering and we will be pleased to 


submit a detailed quotation 


ey ‘or further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


* GLASGOW —TEL: MERRYLEE 2822 


US? 
89 





specially designed for arc welding 


A Carbon Dioxide cylinder of new constru L vail 
able. When full with 50 lbs. of liquid CO, it will weigh littl 
28 lb. cylinder—much easier for 


Wa Al 


more than the present full 
handling and storage 

The cylinder, fitted with a plastic syphon tube 
ensures constant moisture 


and used in 


conjunction with the heater, 


ontent throughout withdrawal. (In a conventional cylinder 


considerable variation in moisture content is inevitable 


The new 50 lb. cylinder will be specially painted, labelled and 


handled to avoid confusion v 


SUPPLY Bulk Liquid 
STORAGE Installation and Maintenance 


THE DISTILLERS COMPANY LIMITED - CHEMICAL DIVISION 


Carbon Dioxide Department : Devonshire House 


Piccadilly - London W1 : MAY fair 88¢ 


Sales Office 


Southern Area 
Broadway H t 
thern Are 


90 


Fete 


aie 
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ro GODINS *’ Formed Sectio: 
are produced in 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 
and further processed for various articles to your own 
specifications. 


Sections formed from strip up to 16” wide x 8 s.wag 
~ to 30 s.w.g. thick, either in straight lengths or @ 
" fabricated to buyers’ requirements, 





"THE ROLLERS OF STEEL SECTIONS LTD. NEWPORT, MON. 


TELEPHONE -NEWPORT 65401 ( PBX.) rf EGRAMS 
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YF IN EYE ON 
RESEARCH 


The precision and abso- 
lute dependability of a 
Cowlishaw Walker press 
enables exacting research 
work to be carried out at 
the National Engineering 
Laboratory of the Depart- 
ment of Scientific and 
Industrial Research, at 
East Kilbride. 


In industry the same ster- 


Ss 


oy 


ling qualities of Cowlishaw 
Walker presses guarantee 
better pressings and much 
longer tool life. 


66666666 
6666666 





COWLISHAW | WALKER AND COMPANY LIMITED 


BIDDULPH. STOKE-ON-TRENT - Phone: Biddulph 3254 - London Office: 117 Victoria Street, Westminster, S.W.1. Victoria 5472 
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looking 


Whatever the component, whether a flat 
blank, a deep-drawn part or some tricky- 
looking piece that serves a double purpose 
—it will be all the better for being made 
from Lancs and Corby steel strip. 

Whatever your problems may be, we add 
one more by way of variety, containing a few 


technical expressions. 


BROAD STREET CHAMBERS, BIRMINGHAM, | Midland 2700 
8 GOUGH SQUARE, FLEET ST., LONDON, E.C.4 . Fleet St. 3010 
RUTLAND ROAD, SHEFFIELD, 3 ; Sheffield 22155 
267 ROYAL EXCHANGE, MANCHESTER, 2 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD 
CORBY 


known by many as— 


Deansgate 748! 


‘Lancs & Corby 


CLUES ACROSS 


4 Is this Essex wood wi 
ood w re 
found? (5) . 
6 Sovere gns who s| 
9A bow-shot fron 
He — between the 


10 Put oneself a 


list (5S) 
12 Every < 
2 Every detergent 
13 Story of 2 gas fill 


t 
15 They have to he 


18 She never n ade a 
f 
Narcissus (4) 
20 G.I. departed (4) 
's 
2! Don't broadcast this 
horse may Stop (3) 
22 Huron’s assault (6) 
23 Father's hour of recreatior 
Line of Signature (6) 
26 When it’s t'c ther wa 
ot y up 


mariners find it str ange (5S 
strange (5) 


CLUES DOWN 
I West aid for the nun Ls 
: © puppy (5 
Trim fruit (5) 
3 The Indian elephant fin 
middling (5) 
4 Chief persons in < 
an offensive role / 
5 Changes down a 
current rules (11) 
7 Breed that suffers from 
Mig 
8 Might bring you damages 
9 Recruit to the Sappers 
It 50 a 
vault Over the tree (5) 
14 Birds w th horses heads 
16 Negative return in 20 (2 
17 Gl. (inset) lights up (7 
19 . ; > UD {/) 
such 1.0.U.s are abun jant 
22 Fishing is literally their | 
ily their liv 
24 Nothing more than an 
this part of London (4) 
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res 
coiL cuT-ToO- LENGTH Li 


fast, accurate, automatic 


A wide range of decoiling, a 
straightening, and cut-to-length lines oun Con. 
is available for rapid and economical EQUIPMENT INCLUDES: 


production from coiled strip. 


Machines already built cover capacities 
up to 48 in. wide and up to 0192 in. 


Combined 
i 


thick. Any length can be measured and LAS radio and 
) straightener 


sheared, but a usual range is from 6 in 
to 10 ft. 


Coil reels can be used instead of the 
coil cradle illustrated, and customers’ 
existing shears can be built into a line 


PRESS EQUIPMENT LIMITED 


HUNTERS VALE, BIRMINGHAM 19 
Telephone: NORthern 4823 
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PRESS BRAKES 


HYDRAULIC MECHANICAL 


any component. wo 
This Tool Service is available 
for users of any make 
of Press Brake. 
Full particulars in 
Publication No. 4 
sent on request. 


Variable length of working 
stroke. 

Continuous or single stroking. 
Beam reversible at any point 
of down stroke. 

Facility to dwell at bottom of 
stroke. 

Repetitive air bends to same 
accuracy as obtained with 
Mechanica! Press Brake. 

Full particulars in Publication 
No. 16—sent on request. 
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INSIST 
ON 
GENUINE 


AEOOS 


CHUCKS 


“Tm not talking 


out of the back of my head 


ri 
aquse if is a true Jacobs 
the best 


name in chucks’ 


TONUMINE 
all sizes for 


meaium or | cavy auty 


THE JACOBS MANUFACTURING COMPANY LIMITED, ARCHER RD., SHEFFIELD, 8 
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Simple tools and attachments adapt the PULLOMAX 


Plate and Sheet-metal Cutting Machine to a wide range 


of applications including :— 


Circle Cutting 
Beading 
Joggling 

Slot Cutting 
Louvre Cutting 
Nibbling 
Doming 
Flanging 

Edge Bending 


A typical joggling operation carried out on a 
Pullomax in 7 MINUTES. 
Over-all Dia. .. 13}° 
Joggle .. , }” Deep 
Material 16 s.w.g. mild steel 


The Pullomax Machine has effected 
considerable savings in the production 
of a variety of components. The 
above illustration is a typical example. 
Operations can be carried out on 

mild or stainless steel, brass, copper, 
aluminium, magnesium, wire mesh, fibre 
board and certain plastics. Made 

in 5 sizes up to a Maximum edge- 
cutting capacity of 4” in mild steel 
plate. 


Available for Early Delivery from 
Pullomax P. 7 fitted with 


Sole Agents :— power feed device 


ALFRED q) 
HERBER 2 LTO.,COVENTRY Factored Division, Red Lone Works q@p) 


AD 332 
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STRENGTH 


A wholly-owned subsidiary of the Cincinnati 


Shaper Co., Cincinnati, Ohio, U.S.A 


The unique construction of Cincinnat GUI Beha NE SHEARS 


Guillotine Shears means maintained 
accuracy, higher production, reduced 
operator fatigue and exceptional 
versatility. Square shearing, mitre 
cuts, notching and slitting are all 
regular operations. 
Please write for your copy of the oe eee a 7 
Cincinnati Guillotine Shear Catalogue. STRIBUTORS IN ENGLAND AND WALE 
E. H. JONES (MACHINE TOOLS) 
The CINCINNATI SHAPER CO., LTD. LTD. 

PEEL PARK PLACE, EAST KILBRIDE, GLASGOW Hove ~- London - Birminghan 

Telephone : East Kilbride 20641 Manchester & Bristol! 
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STEEL ex 
STOCK WweELt’s 


MILD STEEL ROUNDS, SQUARES, 
FLATS, R.S. CHANNELS, JOISTS, 
ANGLES AND TEES EQUAL AND 
GALVATITE UNEQUAL, HOOPS, CONVEX, 
. BRIGHT ROUNDS FREE CUTTING 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 








and 


BLACK SHEETS in 


HOT ROLLED STRIP MILL QUALITY. pt /) hf; 
PRIMES AND MISCELLANEOUS. 19 | a 
COLD REDUCED STRIP MILL QUALITY. We KY 


PRIMES AND MISCELLANEOUS. 


C.R.C.A.P.F. QUALITY 
GALVANIZED CORRUGATED SHEETS. 











NOW we have 





STEEL SHEETS Setivery 


COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also plates up to } in. inclusive 
SHEARED TO YOUR SIZES 


MAY WE SEND YOU OUR STOCK LIST? 


If you would like to have it regularly, kindly drop a card to our nearest branch 


WOLVERHAMPTON LONDON 
Mitre Works, Eagle Street Talbot Road, West Ealing, W.13 
Telephone: Wolverhampton 27771 (8 lines) Telephone: Ealing 9671 


Telegrams: ‘Spencerian’ 
GATESHEAD 
ROYTON 2nd Avenue, Team Valley Trading 


Stadium Works, Dogford Road, Royton Estate, Gateshead | | 
Nr. Oldham, Lancs Telephone: Low Fell 7857! 


Telephone: Oldham Main 0211 (3 lines) 
BRITON FERRY 
BRISTOL Whitford Sheet Works, 


Rosegreen Road, St. George, Bristol 5 Briton Ferry, Glam. 
Telephone: Bristol 656146 Telephone: Briton Ferry 3230 


SPENCER 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 





Stockholders for Sheets and Plates produced by Richard Thomas & Baldwins Ltd. 
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(a) 
PEARSON m@gANKE LTD 


of 1-3 HALE GROVE GARDENS, 
MILL HILL, LONDON, N.W.7 











have pleasure in announcing 
that they are now agents for: 








(WEINGARTEN] 


single and double acting, ‘‘C’’ frame and double 
sided Presses and Transfer Presses 


Lodge & Shipley 


Guillotines and Press Brakes 











in addition to previously held Sole Agencies for: 


SMG 

Single and double acting, 
UNGERER 

Roller levelling machines and complete shearing lines 

KARGES-HAMMER formerly SCHULER 

Can making machinery 

ERICHSEN 

Sheet metal and testing inst 

MAILANEDER 

Sheet metal lacquer ng and single and multi-colour printing machines 

MALL 

Collapsible tube finishing machines, lacquering, printing and decorating machines f 
round metal and plastic containers 

ES 


Photo-electric guards and photo-electric control equipment 


THE MOST MODERN TOOLS FOR SHEET METAL WORKING 


‘Cc 


frame and double sided Hydraulic Presses 





TELEPHONE: MILL HILL 3232 (PBX) TELEX: 2-3273 PEARSPANK, LONDON 
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FOR OUR OVERSEAS READERS 


RESUMES DES 
PRINCIPAUX 
ARTICLES 
Procédes de Production a 
Pusine de Beacon de la 
Société John Thompson Motor 

Pressings Ltd.—4 (suite) 
page 162 


La fabrication des principaux organe 
de la partie inférieure dela caisse dé 
l’ Austun-Healey “Sprite” a élé decrile 
dans le numéro de février du périodique 
SHEET METAL INDUSTRIES. Le présent 
article décrit d’une maniére détaillée le 
montage de ces organes en com 
mencant par la _ fabrication de 
icipaux sous-ensembles. Le 
opérations de montage se font 
oudage par résistance, 
lequel un équipement spécial a été crée 
par la British Federal Welder and 
Machine Co. Ltd. L’article suivant 


tan tl ie d ira ia pro 


princi- 


pour 


duction 


dé 


Phosphatation et Lubrifica- 
tion de l’acier pour le Refoul- 
age a Froid page 171 
Par D. Fames 
iprés avoir examiné la chimie du 
dé de phosphatation, l/l auteur 
dere un grand nombre dé ysteme 
de iubrification et explique en 
/ une série typique de traitements 
une billette da ier devra 


adiiement pas 


lesquel 
er entre sa recuite 
troduction dans la presse « 
L’outillage nécessaire a une 
téristique de traitement 
également examiné. Ce 
a la_ conférence 
le “refoulement a froid de 
rgamsée par Tinstitut de 
4 rs In rituteé of Shee f 
ering), qui est fenue a 
1960, 


1 du compte re ndu du debat gui 


au mots de novembr: 


uiteé a sa presentation 


Materiaux pour Tl outillage 
dans le Procédé du Refoulage 
a Froid page 190 
Par A. W. F. Comley, A.I.M.., 
M.1.E.1., A.l.Prod.E 

Ce memoir a également été présenté a 
spéciale de I’1.S.M.E 
tirut des Ingémieurs-Téliers) sur le 


Suite page 224 


fa onjerence 
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ZUSAMMENFASSUNGEN 
DER HAUPTARTIKEL 
Fertigungsverfahren im werk 
Beacon der John Thompson 
Motor Ltd. — 4 
(Fortsetzung) Seite 162 


Pressings 


In der 
METAI 


—_ one 7 
reliuny der 


Februarnumme SHEET 
TRIES wurde die Her 
Haupt é fur dle 


lustin-Healey 


INDUS 


Unterkarosserie de 
Sprite * Dé 
Artikel schil 


Zusammenbau 


schwei Bung, 
der British 
Machine Cx 
Die Serie 

der Herstelluns 
Rolls - Royce 


f , P 
jortgesel 


Phosphatieren und Schmier- 
en von Stahl fiir das Kalt- 
Strangpressen Seite 171 
Von D. Fames 

Nach einer Betra 

de Phosphatiiber 


Schrier 
hende Be 
Behandlung 
" 


Vorbehandlungs} 
tungen ¢ 

der im No 
Institute of Sheet 
organisierten S 
,Kalt-Strangpre 
Sheffield al 


Werkzeugmaterialien fiir das 
Kalt-Strangpressverfahren 

Seite 190 
Von A. W. F. Con A.1.M., 
M.1.ET., AA.Prod.t 


Nieser 
"ortrag al 


I 
J £ 
L.S.M J 


RESUMENES DE LOS 
ARTICULOS PRINCIPALES 


Procedimientos de Produc- 
cion en los Talleres Beacon de 
la John Thompson Motor 
Pressings Ltd.—4 (Continua- 
cién) pagina 162 


En el 
METAI 


producciwo 


febrero de SHEET 
INDUSTRIES se describid la 

los principales elemento 
la parte inferior de la carroceria de! 


lustin-Healey “Sprite”. Este arti 


numero dé 


: cribe detalladamente el mor 


rando po! 
le i principale 
wrincipales opera 


é efectuan por 


cul le 
s element empe 


resistencia 
Federal 
Ltd. cre 
roximo ep 
cribird la 


pf 
para 


El Resvestimiento de Fosfato 
y la Lubricacion del acero 
para su Extrusion en Frio 

pagina 171 


Por D. Fame 


d qguimi a 

revestimiento dé 
é nere a much 
le luoricacion 
faliadamenite ue 

ifamuent 1 (rave lé ua 
ormaimente el pedazi le 
"il re id u entrada e? 
a. También trata 
necesaria para ur 


pretratamiento, Esta 


7 i lei acero’” organizada fp 
tuto de Inge la Chapa 
1emore 


nieria de 


ica en Sheffield en no 


ul 


Materias Primas para Herra- 
mientas para el Procedimi- 
ento de Extrusion en Frio 

pagina 190 


Por A. W. F. Comley, 


; A.I.M., 
M.1.E.1., A.Prod.t 


presentada 


onjerencia especial sobre 


1a tambien fue 


fri jei acero de 


Continuard en p. 224 





KNOW AVAILABLE 
FROM STOCK 


All prepublication orders for the 

1960/1 EDITION of 

RYLAND ’S 
DIRKCTORY 


have now been fulfilled. and copies 
ean be supplied immediately 


from stock 


Vay we suggest you 


place your order at once with 


The Publisher. 
Rvland’s Directory. 
i7/19 John Adam St.. 
London, W.C.2 
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Gloucester Place 


THE 


F all the industries in this country, and 
indeed in the world, that have made 
remarkable strides in the application of modern 
methods of production, that in which the 
forming of sheet metal is the essential part 
immediately becomes to mind. The production 
of motor cars, washing machines, gas cookers, 
etc. has been virtually revolutionized and it 1s 
only because of this that these products are 
available at prices that compare more than 
favourably with those reigning before the war. 
But in spite of the tremendous capital 
expenditure lavished on new equipment (and 
here one should also include equipment for 
producing sheet and strip) it is not untrue to say 
that many of our products have met with 
adverse criticism both at home and abroad. 
Reference was made in this page last month to 
the absolute necessity to increase exports, but 
one might well reflect, for example, what effect 
these criticisms have had on the sale of our 
goods abroad. 

But, in theory at least, the increasing use of 
automation and similar techniques in_ the 
production of any article whether large or 
small should ensure a high standard of quality 
and also make certain that this quality is 
maintained. There is no doubt that improved 
quality has been obtained in the production of 
individual components which when brought 
together make a complete article, and it is 
from here that one has to search for the weak 
link in what should be a homogeneous chain of 
processes. 


Secretary: Mr. G. T 
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COLD ROLLED SECTIONS ASSN. 

Mr. D. L. Bates 

Lombard House, 144 
CENtral 2073 


Chairman 
retaries: FRANK Impey & ( 
Charles Street, Birmingham, 3 rel 
COLD ROLLED STEEL STRIP ASSN. 
Chairman: Mr. L. G. Firtn 
R. T. TARRANT, Steel House, Tothill Street, London, 
WHltehall 1030 


Great 


Secretary: Mr 


S.W.1 Tei 


WEAK LINK 


Ihe conclusion is forced upon us then, that 
somewhere in the actual assembly of an article 
there is a defection, because no matter to what 
degree production equipment may be automated, 
in the last analysis it is human skill and the 
care that the operative puts into his work that 
determine the final quality of a product. It 
can only be assumed, therefore, that there are 
shortcomings not only in assembly but perhaps 
also in imspection procedures so eventually 
reducing greatly the appeal of a product to 
customers. To take an example, should it 
become an accepted fact that the purchaser of 
a new motor car expects the period of about 
six months or so before all the “ bugs ”’ are 
eliminated, or should a new gas cooker require 
extensive attention during approximately the 
same period before it functions correctly ? 

It would appear that there is a lack of pride 
on the part of the average operative in industry 
in the product he is helping to manufacture, and 
this is the most important “ weak link ”’ that 
must be strengthened. Let us by all means 
give prominence to the undoubted truth of the 
cry of “‘ export or die,’’ but also let management 
encourage labour to make a pledge to take a 
keen interest in their job, and to make a good 
job of this job. Although the system of bonus 
payments, etc. in use to-day does not help to 
achieve this, there must be some means by which 
the traditional British pride in craftsmanship 
can be revived to become a major selling point as 
it was not so many decades ago, and this means 
to an essentially laudable end must be found. 





Production Procedures 
at the Beacon Works of 


JOHN THOMPSON 
MOTOR PRESSINGS Ltd. 


Fabricating the Austin-Healey * Sprite” 


ASSEMBLY IN DETAIL 


SSEMBLY of the Sprite underbody involves a 

total of 2,066 spot welds in addition to arc welds 
and the attachment of nuts, etc., by projection 
welding. Arc welding is used to give additional 
strength at certain locations or to make a weld where 
it is impracticable to spot weld. 

The general assembly run is from component 
feeder stores, to projection and pedestal welders, 
etc., to produce sub-assemblies, which are then 
transferred to the main assembly-line jigs and 
fixtures. 


Sub-Assemblies 


The components for the various main sub- 


assemblies are as follows :— 


Main Beams (Fig. 67* : 2 

Each main beam itself has attached to it a 
bumper tube and }-in. weld nuts. The main beam 
° For conve nience Fig 67, exploded view ‘ f “ Sprite 1 lerbody 
components, is reproduced in page 165 


Underbody: Part 2 


closing plates (Fig. 67 : 3 and 4) are completed by 
weld nuts and a tapping block. Each main beam 
also incorporates an end closing plate (Fig. 67:5 
Also in the main beam assembly are the bonnet- 
locating brackets and collars (Fig 67 : 6). 
Front-suspension Assembly 

This consists of two spring brackets and bumper 
cups and spring bracket reinforcement. There is 
also reinforcement for the two front-suspension 
link brackets, a tapping strip for the spring brackets 
and the bumper cups, various weld nuts, and 
brackets to carry the hose to the front brakes. 


Housing Support Assembly (Fig. 67 : 11 

Suspension housing supports (front and rear) are 
completed by the addition of various weld nuts 
Radiator Bracket Assembly (Fig. 67 : 16, 17 

The radiator brackets each have a tapping plate 
attached. 
Centre Crossmember Assembly (Fig. 67 : 18 

This is completed by the addition of large and 
small spacers, and the jack tubes and their supports 
Fig. 67.19). 
Rear Crossmember Assembly (Fig. 67 : 20 

This consists of the front and rear panels, 
together with reinforcement, shock-absorber mount- 
ing plates (Fig. 67 : 21) various tapped bosses, hose 
brackets for the rear brakes, spring mounting 
plates (Fig. 67 : 22), wiring clips, various weld nuts 
and distance pieces and rear crossmember stiffeners 
Main Floor Assembly (Fig. 67 : 23 

This consists of the main floor, a slinging hole 
plate, various weld bolts and nuts, splash deflectors, 
and stiffening channels, doubling plates, etc. 
Tunnel Assembly (Fig. 67 : 25 

The tunnel is completed by front and rear 
reinforcements to which nuts are welded, the tunnel 
channel and the handbrake abutment bracket 
Fig. 67 : 26). 
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continued from page 94, 
February, 1961 
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Gearbox Cover Assembly (Fig. 67 : 27 

The gearbox cover incorporates reinforcement 
plates (two) and a reinforcement ring. 
Inner Side-panel Assembly (Fig. 67 : 29, 30 

The pair of inner side panels are attached to the 
tunnel front panel. Two battery retainer lugs are 
attached and a wiring clip (left-hand panel only 
Main Panel—Footwell Assembly (Fig. 67 : 32 
Each footwell consists of front and top panels, 


side fixing strips, end fixing strips, various weld nuts 


and a wiring clip (right-hand only). Also added is 
the accelerator cable abutment bracket. 
Outer Panel—Footwell Assembly (Fig. 67 : 34 

To these two panels various weld nuts and a 
wiring clip are added. 
Frame Side-sill Assembly (Fig. 67 : 35 

Each side sill has two weld nuts attached, and a 
side-sill plate. 

In addition, there is the heater platform (Fig 
67 : 39) to which }-in. weld nuts and the battery- 
starter switch are attached ; the heater closing plate 
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made from the metal cutout from the floor panel 
to which four wiring clips are attached ; the front 
wheel-arch inner panels (Fig. 67 : 40, 41) complete 
with weld nuts; the engine undershields (right 
and left hand) complete with weld nuts ; the front 
wheelarch tops (Fig. 67: 42, 43) completed by weld 
nuts and wiring clips; the front wheelarch outers 
Fig. 67 : 44, 45); spring mounting stiffeners and 
angles ; the front wheelarch inner gusset plates ; 
the side-plate closing members for the front 
wheelarch ; two suffening plates (front wheel arch 
to front crossmember); two side plates; splash 
plates ; and the ignition-coil bracket 
* * + 

In planning production of the “Sprite” and in 
order to employ the most advanced welding 
techniques in the construction of the all-welded 
body frame, John Thompson Motor Pressings drew 
upon the specialist knowledge of British Federal 
Welder and Machine Company to plan the sub- 
assembly break down together with the jigging and 
welding equipment 
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Fig. 79.—Are 


welding front-suspension 
beams on floor panel 


The production required in the initial stages did 
not, of course, justify the installation of fully 
automatic multi-welding equipment and was, 
therefore, based on the use of standard machines 
comprising a mixture of static and portable types. 

Nevertheless, it was possible to introduce a 
number of novel ideas with a view to reducing 
production costs and the handling fatigue associated 
with the use of large-throat guns. British Federal 
were responsible for the design and supply of the 
complete welding installation including all main 


Che fixture consists of fabricated jig table on 
which are mounted profiled die locators for position- 
ing of the upper stiffeners—the floor is welded in an 
inverted position—and these are backed up by 
means of replaceable copper die strips connected 
electrically to two common points so as to provide 
as nearly as possible a uniform average length of 
secondary path. The lower reinforcements are 
located by means of a light jig frame placed over 
the panel and are clamped in position for welding 
An additional refinement is the use of guide bars 
mounted over the assembly and by means of which 
the welding heads are located to provide the spot 
welds on the stiffeners mounted beneath the panel 
and which cannot be seen. 

The machine has two independent welding heads 
which are carried from pillars mounted on a 
common base with the jig table. Each head is 
controlled from a double-acting air cylinder via a 
trigger switch on the head assembly and is mounted 
from a telescopic arm carried in free-running guide 
rollers by means of which it can be rapidly positioned 
at any required point on the assembly. To muini- 
mize effort both in extending the arm and in 
rotating it to the position required a specially- 
designed contact system is incorporated to complete 
the secondary circuit to the head only when 
actually welding. This system eliminates the need 
for trailing cables or bus bars and thereby provides 
a maximum of flexibility. The telescopic arm 
assembly rotates freely in ball bearings fitted to each 
pillar. The machine is powered from two indepen 
dent portable-type transformers mounted beneath 
the jig table and as described above the connexions 
of the secondary circuit are designed to provide, as 
far as possible, a uniform path. Some variation in 
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Fig. 67.—Main components 
of ** Sprite’? underbody (Re 
printed from February issue for 
convemence. Key to these com- 
ponents is given in facing page 
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heat does, however, occur as the arms move from 
one extrememity of the assembly to the other and to 
ensure a uniform weld quality the machine is 
controlled from a plug-in type specially-designed 
electronic timing unit giving self compensating 
control. As the weld current varies the timer 
automatically compensates to provide what is, in 
effect, a constant energy circuit and no other 
adjustment is necessary. 

In addition to the main assembly spot welding it 
was required to projection weld a number of studs 
to the floor. The machine was supplied with special 
adaptors to enable this operation to be carried out 
and the control system employs a dual phase-shift 
setting by means of which the correct heat level 
can be preset and thereafter selected as required 
by the use of a switch mounted on the welding head 
proper. The centre crossmember is attached by 
the A.R.O. gun previously described. Also added 
are various brackets, stiffeners, etc. The complete 
front suspension assembly is arc welded on together 
with the front crossmember assembly and the 
radiator brackets, Fig. 79. 

The radial-arm fixture described above in some 
detail was the only welding equipment of com- 
pletely special design throughout. A 
additional machines—mainly projection welders— 
were supplied with specially-designed tooling units 
for multiple spot welding small sub-assemblies and 
for projection welding of a number of attachments 
to various pressings. These are outlined in the 
breakdown which follows. The main and sub- 
assembly fixtures were specially designed in every 
case and the greater part of these were of floor- 
mounted type and used in conjunction with 
portable welding installations all provided with 
suitably designed heavy-duty air-operated guns. 

To provide for maximum flexibility combined 
with a minimum installation cost 
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portable welding installation were of the dual-gun 
type. Thus it was possible, while using a single 
transformer and control, to employ two separate 
guns, each designed to provide access to a particular 
section of the assembly. These dual equipments 
were controlled by means of the British Federal 
standard WFO2 A plug-in type fully interlocked 
sequence timer(Fig. 80) which provides independent 
timing control on each gun and also interlocks the 
air controls to prevent initiation of a gun while its 
associated unit is in use. 

This timer is one of a range of similar units which 
are fitted throughout the installation and each class 
of timer follows the same basic construction so that 
they can be connected directly to the controlling air 
valve, contactor and initiating switch without the 
use of additional relay circuitry. Since the timers 
are of plug-in construction maintenance is reduced 
to a minimum, and this standardization of controls 
is a factor of major importance, not only in reducing 
actual maintenance costs but in minimizing the 
quantity of spare parts which have to be held in 
stock. 

The same policy continues in relation to new 
developments since at the present time great strides 
continue to be made in the field of welding control 
equipment. The latest British Federal timer is a 
four-stage high-speed fully transistorized unit 
employing pointed circuits throughout and giving a 
fully interlocked control of the entire machine 
operation. This new unit is completely inter- 
changeable with the previous types both with 
regard to the physical fitment of the chassis into 
existing enclosures and the plug-in connexions. 
This means that users such as John Thompsons can 
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replace existing models with the very latest type of 
timer as and when required and with a minimum of 


time and cost. 

The remainder of the body construction is 
subdivided into a number of assemblies which are 
located and welded progressively to form the 
complete body frame illustrated in Fig. 81. Manual 
transfer is employed between adjacent fixtures and 
the main subdivisions are generally as follows : 

Operation 1. Sub-assembly of tunnel is carried 
out in two stages, the first of which is used to 
projection weld nuts to the reinforcement bracket 
The latter is then located by means of a portable jig 
and spot welded on a standard 50-kKVA pneumatic 
spot welder, Fig. 82. 

Operation 2. Assembly of gear-box cover and 
tunnel is effected in a specially designed fixture for 
location and clamping of the two main components 
together with the tunnel front panel and reinforce- 
ment plates holding these in accurate relationship. 
The reinforcement plates incorporate weld nuts 
attached by a 150-kVA machine. A special feature 
included in the fixture is a reaction-type gun which 
follows a profiled track to provide welds around the 
junction of the tunnel and gearbox. 


Fig. 82.—British Federal 50-kVA pneumatic 
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Projection welder (British Federal) for attaching 


i nut 

The remainder of the resistance welding is done 
with a 50-kVA portable spot-welding equipment. 
The hand-brake abutment bracket is attached by 
arc welding. 

Operation 3. After applying weld nuts on a 
standard projection-welding machine (Fig. 83) the 
rear crossmember reinforcements, right and left 
hand, are assembled in a portable fixture used to 
locate and clamp shock-absorber plate, crossmember 
reinforcement and spring-mounting bracket which 
are welded on a 50-kVA pedestal-type spot welder 
fitted with special electrodes. 

Operation 4. Sub-assembly of the complete rear 
crossmember is carried out in 3 main stages— 

a) Crossmember reinforcement assemblies from 
Operation 3 are fitted to the panel and located 
through holes which have to be held in accurate 
alignment. Welding is carried out on a 50-kVA 
standard spot welder 

b) Front and rear panels are loaded into a 
specially-designed floor-mounted fixture together 
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with the tunnel assembly and reinforcements and 
accurately located and clamped. 

Welding is carried out by a dual portable spot- 
welding equipment with two specially-designed 
guns used to weld reinforcement brackets to the 
front panel, tunnel to front and rear panels and tack 
weld front panel to rear panel in approximatel; 
three places. 

c) The assembly is removed from the fixture 
and turned over onto a support table on which a 
single portable welder is used to complete the 
welds between front and rear panels and tunnel. 

The distance pieces are arc welded to the rear 
panel at the appropriate stage. 





Spot-welding 
panel 


Fig 4 above 


wheel-arch top to inner 


Fig 85 right Specially designed 
fixture for assembly of heater 
platform 
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Operation 5. In the sub-assembly of front 
suspension spring bracket, spring bracket reinforce- 
ment, and bumper cup, weld nuts are applied on a 
pedestal-type air-operated projection welder after 
which the spring bracket and bumper cup are 
assembled by use of pin-type locators and welded 
on a 50-kVA spot welder. 

Operation 6 is to sub-assemble the front cross- 
member. A specially adapted air-operated spot 
welder is used for welding the closing plate to the 
front crossmember and to the main beam, Operation 
7. The machine, which is of standard design is 
fitted with arocking-type, dual-electrode, compensat- 
ing upper head and a fixed twin electrode lower die 
by means of which both flanges of the crossmember 
are welded to the closing plate at each stroke. The 
two pressings are fed through the machine between 
guides positioned adjacent to the electrodes and 
using a high-speed repeat operation. 

Operation 7. Assemble main beams. Weld nuts 
are applied on a_ pedestal-type 150-kVA_air- 
operated projection welder with self-compensating- 
type dual tooling used for simultaneous welding of 
two nuts. The closing plate is welded on the dual 
spot welder as Operation 6. 

Operation 8. Assembly of centre crossmember 
In this operation spacers are welded to the cross 
member. The spacers are located by loose jig bars 
and welded on a 50-kVA spot welder. The jack 
tubes are attached by arc welding. Support 
brackets are previously arc welded on to the jack 
tubes 

Operation 9. In the assembly of the wheel arches, 
weld nuts are attached to the inner panels using the 
projection welder as Operation 7. The wheel arch 
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top is spot welded to the inner panel on floor- 
mounted fixtures to accommodate right- and left- 
hand components and using a portable spot-welding 
gun (Fig. 84 

The front suspension strut is then welded to the 
wheel-arch inner panel using loose location fixtures 
and a 50-kVA spot welder and the wheel-arch outer 
panel is welded to the top panel in the same fixture 
as that used for the wheel-arch top sub-assembly 
and using the same portable welding equipment 

Operation 10. The heater duct assembled in 
four stages 

a) Attachment of small brackets to the closing 
plate is carried out on a 50-kVA spot welder using a 
loose jig for location 

b) Weld nuts are applied to the heater platform 
on a standard projection welder 

Ihe heater duct closing plate is welded to the 

heater platform support on a specially adapted 


projection machine used as a multispot welder. A 
specially designed multi-head self-compensating 
tooling with a series of spot-welding electrodes is 
used for sizing and welding the assembly on three 
inclined flanges. 

d) The special tooling of (c) is employed for 
welding the heater platform to the support 

Operation 11. Weld battery lug to the inner side 
panel using standard spot welder and loose location 
jig. In addition spot welding is used to attach a 
wiring clip 

Operation 12 is to assemble the footwells 

a) Weld brackets to main panel footwell using 
standard spot welder with loose jig 

b) Attach weld nuts to main panel footwell using 
standard projection welder 
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(c) Attach weld nuts to reinforcement strip for 
main panel footwell using same machine as (6). 

(d) The reinforcement strips are spot welded to 
the main panel footwell on a standard spot welder 
using a portable fixture 

Operation 13. Assembly of heater platform to 
bulkhead is effected in two stages : 

(a) A specially designed fixture (Fig. 85) gives a 
two-part assembly ; first, locating the platform and 
inner side panels which are welded with a portable 
spot welder 

(6) The bulkhead assembly is completed by 
adding—in the same fixture—the upper and front 
panels which are welded in position with portable 
equipments. 

Operation 14. The assembly from Operation 13 
is iocated on a specially-designed fixture together 
with the wheel-arch assemblies, and welded by the 
use of a dual portable spot welding equipment. 


Operation 15. Final Assembl, 

A specially designed fixture (Fig. 86) is used for 
location of the main sub-assemblies in the following 
order : 

Sub-assembly of floor from radial arm fixture is 
located on the fixture. 


The rear crossmember assembly is added and 


clamped in position while the tunnel itself is self 


locating at the forward end. 

Welding is carried out between tunnel, rear 
members and floor using one pair of the two dual 
portable spot welding machines operating with this 
fixture (Fig. 87). 

The front assembly from Operation 14 is added 
to complete the main assembly and is located. 
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Welding is completed by the use of portable 
welding guns. 
Operation 16A. First Finishing Stage 

This stage is employed for adding the sills and 
welding them to the floor and rear panels. John 
Thompson Motor Pressings designed two special 
rotary fixtures for location of the sills (Fig. 88) and 
these are gun welded. 
Operation 16B. Second Finishing Stage 

Gas welding where required, is carried out to 
complete the assembly (Fig. 81). 

Continued in page 222 


INDUSTRIES 
March 1961 


SHEET METAL 





PHOSPHATE COATING AND 
LUBRICATING STEEL FOR 
COLD EXTRUSION 


A paper present: 


November 1960, organized by the Institut 


d at the Special Conference « 


the a | old Extrusion of Steel’’, She field, 


of Sheet Metal Engineering 


by D. JAMES* 


Introduction 

"THE use of phosphate coatings as an aid to the 

cold working of steel is now a well established 
practice. It owes its origin to the work of Dr. Fritz 
Singer in Germany, who filed a patent as early as 
1934(!), pointing out that the disadvantages of 
metal-to-metal contact in the cold working of metals 
could be avoided by the use of surface coatings such 
as metallic oxides or salts. For the cold working of 
iron and steel, phosphate or oxalate coatings were 
recommended. 

Very little practical use was made of Singer’s 
invention before the second World War, but during 
that period, the use of phosphate coatings to aid the 
cold working of steel was exploited on a very large 
scale in Germany. Indeed it is reported that the 
company producing most of the phosphating 
chemicals in that country—Metallgesellschaft A.G. 
—sold 67 per cent of its output for cold forming 
applications during the period 1943-1944(-). 

At this time, of course, the vast majority of the 
phosphate coating of steel was being carried out in 
the steel-tube industry, and in assisting conventional 
deep-drawing operations. However, as is now well 
known, the cold extrusion of steel was being carried 
out on a production scale in Germany at this time 

The idea of extruding steel cold originated at the 
Neumeyer Metal Works, Nuremburg in 1935 when 
a mild-steel blank was fed into a press being used 
for the production of cartridge cases from 0.60-in. 
thick brass(+). The results showed promise and 
formed the basis of a German patent(+). It was 
obvious, however, that a suitable lubricant system 
had to be developed, and the basis of this existed in 
phosphate coatings impregnated with various 
lubricants. 

In the intervening period, considerable research 
and field-trial work has resulted in the development 
of phosphate coating and lubricant systems which 
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will permit the severe extrusions which are carried 


out today 


Phosphate Coating 
Without going in extreme detail into the very 
complicated reactions which take place when a 
phosphate coating is produced at the surface of a 
piece of steel, it may be of some interest to discuss 
the nature of the reactions, and of the coating 
produced in general terms 
When a piece of chemically clean steel 1s 
immersed in a typical zinc phosphate solution, 
coating takes place in the following manner :— 
Reaction occurs between the solution and the steel 
surface altering the primary phosphate-phosphoric 
acid equilibrium at the metal /liquid interface, 
resulting in the deposition of insoluble heavy-metal 
phosphates 
A reaction intermediate between (1 


and (ii) takes 


place - 
i) 3Zn (H>PO, 
PO, 
ii) 3Zn (H>PO, 
HPO, 2H 
These are the extremes; (i) represents all the 
dissolved ferrous iron going into the coating, (i 
represents all the dissolved ferrous iron going into 
the solution. The hydrogen is depolarized by 
simple oxidation,:— 
iii) 6H, - 60 6H,O 
and if the depolarizing agent is also a sufficiently 
powerful oxidizing agent, then ferrous iron 1s 
oxidized out of solution :— 
iv) 2Fe(H»PO,),— O 
HO. 

It has been found in practice that zinc phosphate 
coatings are very considerably superior to those of 
any other metal in assisting severe cold-working 
operations, and therefore it is this type of process 
which is invariably chosen for use prior to cold 
extrusion. The coating formed consists pre- 


6Fe -Zn 2Fe 
6H>, 


2Fe ~-Z7n 


PO, 


PO, 2Fe 


-2FePO, — 2H,PO, 
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dominantly of zinc tertiary 
phosphate (Zn, (PO,), 4H,O), 
usually in the ortho-rhombic 


form identical with that of 


the mineral hopeite. Various 
reasons have been put forward 
for the superiority of zinc 
phosphate coatings over 
others, but the most probable 
reasons are as follows :— 

1) It has now been proved 
beyond doubt that reaction 
takes place between the zinc 
phosphate coating and the 
subsequent lubricant in many 
cases when the phosphated 
component is immersed in 
the lubricant bath. Specially 
developed reactive lubricants 
have been produced to take 
advantage of this property 
and will be discussed in more 
detail at a later stage. How- 
ever, it is known that the zinc 
soaps formed in conjunction 
with zinc phosphate coatings 
have much better lubrication 
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characteristics under high 
unit pressures than those of 
alternative metals, notably 
iron and manganese 

2) The crystal structure 
produced by an accelerated 
zinc phosphate solution 
possesses plastic properties 
under the conditions of tem 
perature, pressure and shear 
stress which exist where 
‘vere cold working is being 
performed The coating 
probably behaves, therefore, 
in a similar manner to a very 
high viscosity lubricant 
[his behaviour would ac 
count for the property pos- 
sessed by adherent zinc phos- 
phate coatings of following 
the plastic deformation of 
steel even where it is forced 
to flow over die contours of 
very small radi 





3) Under severe cold-working conditions, while 
some coating is removed, most of it is converted 
into a glass-like film. Microscopic and X-ray 
examinations of such films produced by cold work- 
ing, carried out in Germany, suggest that the 
explanation for this condition is the fragmentation 
of the crystal aggregates and the instantaneous 
fritting together of these fragments, into a strongly 
adherent film, which, in turn, is strongly adherent 
to the base metal 


(4) Zinc phosphate processes have certain opera- 
tional advantages in that the massive coatings 
generally required for cold extrusion can be formed 
quickly, thus avoiding an unduly cumbersome plant 
layout, and the working temperatures are generally 
lower than those for iron or manganese phosphate 
solutions. The ultimate crystal structure is also far 
less sensitive to previous pickling operations. They 
are also the most economical solutions to operate 


It is possible to deposit phosphate coatings 
varying considerably in thickness. However, due 
to the crystalline form of the coating and its 
comparatively soft nature, and also the fact that the 
original metal surface cannot be taken as a datum 
line, it is usual, when measuring coatings to 
determine the weight deposited per unit area rather 
than the actual thickness, although such coating 
measurements have been made and show that 
coatings vary approximately between 0.5 and 20 
microns. A thickness of 10 to 15 microns corres- 


ponds approximately to a coating weight of 1.0 to 
1.5 gm. per sq. ft 


Coating weight is normally determined by 
processing a sample piece of steel, of exactly the 
Same specification as that being used for the 
components being treated. The sample is pro- 
cessed through an exactly similar sequence of 
operations to that used in production as far as the 
phosphating stage, it is then water-washed and 
dried. After careful weighing the coating is 
completeiy removed by immersion in either hot 
caustic soda or well-inhibited cold hydrochloric 
acid. After further washing and drying the sample 
is reweighed when calculation of the coating weight 
is a simple matter. The weight of zinc phosphate 
coating deposited, depending on the solution 
formulation, pre-pickling, immersion 
time, and the techniques as coating 
refining agents, Separate pre-dips, or 
combined with solution itself, 
may vary from as little as per sq. ft. to 
coating weights in excess of 4 gm. per sq. ft 


degree of 
use of such 
either as 
the phosphating 
150 mg 


Considerable differences of opinion exist concern 
ing the optimum coating weight of zinc phosphate 
to be used in conjunction with the cold-extrusion 
technique. Fischer has stated that he had no 
evidence of difficulties due to the coating being 
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too thick, trouble only being experienced when 1t 
was too thin However, production experience 
has suggested that unduly heavy phosphate lubr 
cant films can introduce problems, particularly 
when components are being extruded at a 
production rate. Excess lubricant film is sheared 
off the slugs and packs into punch and die contours 
causing variations to occur in the shape of the 
extruded component. Valuable production time is 
lost when these tools have to be cleaned. Addition 
ally, use of excessively heavy coating and lubricant 
films is bound to be uneconomical 


hig! 


There is no doubt that coating weights of a wide 
range have proved perfectly satisfactory in produc 
tion, and bearing in mind such factors as severity of 
deformation, tool forms, and economics one would 
suggest that a coating suitable for any extrusion 
could be selected from a range of 1.0 gm. per sq 
ft. to 2.5 gm. per sq. ft. and the most generally used 
range appears to be 1.0 to 1.5 gm. per sq. ft. In the 
light of considerable experience in the field of cold 
extrusion at the Royal Ordnance Factory, Birtley 
Morgan finds 2.0 gm. per sq. ft. adequate, and 
points out that coatings as heavy as 4.5 gm. per sq 
ft. have been tried and have shown no improve 
ment, and some evidence of inadequate lubrication 
has been noted with coatings of lower weights 


McKenzie and Rodger have studied the effect of 
zinc phosphate coating weights on _ extrusion 
pressures, covering a range from 250 mg. pel 
sq. ft. to 3.0 gm. per sq. ft. It was found that the 
total variation in pressure required to extrude slugs 
treated over this range of coating weights was only 
5 per cent and this was within the limits of repro 
ducibility of the tests. They concluded therefore 
that tenacity and uniformity were more important 
than thickness or weight of coating. They noted 
also that no difference in surface finish was detect 
able in the finished extrusion, regardless of the 
coating weight(? 

While coating adherence is of supreme importance 
it is obviously desirable in large-scale production t 
also have some excess of coating over the minimum 
to obtain a low extrusion load. This 1 
safeguard against variations in processing 
conditions, and will be beneficial in 
reasonable tool life, assuming other factors to be 
correct. Recently very successful results have been 
obtained from zinc phosphate coatings of approx 
mately 1.0 gm. per sq. ft. (Range 800 to 1,200 mg 

Such coatings are produced 
solutions operating completely free from dissolved 
ferrous iron (see reaction 1\ This results in a 
relatively finer crystal structure despite prior acid 
pickling, and the coating has extremely good 
adherence to the base metal. A coating so produced 
contains the highest possible proportion of zinc 
tertiary phosphate. The effect of varying propor- 
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uuons of ferrous iron in 
the phosphating bath 
on the composition of 
the coating deposited 
can be seen from Table 
I, while Fig. 3 shows 
the stages in which a 
component is formed 
with the aid of the coat- 
ing obtained from such 
an ‘“‘iron-free”’ solu- 
tion 

TABLE 








On two components, direct comparisons were 
made by extruding slugs with a phosphate coating 
of 2.5 gm. per sq. ft. and then extruding similai 
slugs on which the coating was 1.0 gm. per sq. ft 
he first component so tested was a cup formed by 
backward extrusion, the reduction of area being 
69.2 per cent and the material mild steel. With the 
heavier coating, the average press load for the run 
was 203.3 tons and with the lighter coating 202.5 
tons, there being no noticeable difference in the 
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extruded cups. At a different 

, another backward extrusion was carried out, 
loads in this case being 60.6 and 60.9 tons 
Within the limits of experimental 
obviously nothing 
weight over a 


ses there was 

increasing coating 
sq. ft 

Successful extrusions have also been carried out 

without a pickling operation prior to phosphating 

ating weight obtained is only in 


In such cases the c 
he region of 600 mg. per sq. ft. but present indica 


ic Te 


are that tool life has not suffered because of 
Lubricant 

Various tests have been devised in an endeavour 

» determine the best lubricant for use under steel 
cold-extrusion conditions. In one such test zinc 
phosphate coated steel panels impregnated with 
various lubricants were compared with plain steel 
panels and a similar range of lubricants The 


phosphate coatings were of 2.3 gm. per sq. ft. and 
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Unit 
Pressure 

Ib per 
Sq. in 

Plain steel sulphonated t 

Plain steel sodium stear 
Phosphated steel 

tallow 
Phosphat 


Stearate 


Plain steel 

Plain st 

Phospha 
tallow 
sphat 





the coefficient of friction was determined at unit 
pressures ranging from 1,250 to 
sq. in. (It should be noted that the 
pressures these were only 
mately one fortieth of those which might well be 
experienced in actual extrusion operations. ‘The 
difficulty of synthesising actual extrusion conditions 
in tests of coefficients of friction is, of course, the 
great weakness of such tests rhe results obtained 


highest unit 


used in tests approxi- 


1 





Fig. 3 
produced 
stages, a 
and pickling 
Stage extrusion, 
coale / in u Mlk pi 
which operates 1 
free condition 


uoricant 





12,500 Ib. per 


in this series of determinations, for two well-tried 
lubricants, sulphonated tallow and sodium stearate, 
are shown in Table II. In these tests the samples 
were moving at speeds of approximately 0.3 to 0.5 
inches per minute 

Many other tests have been carried out using the 
same general principles, and some of the lubricants 
tested, and actually used for extrusion have included 
rape oil, wool grease, palm oil, tallow and soap 
solutions In 1949 Durer referred to 
viscosity hydro-carbon oils, beef tallow and the | 
frequently mixed with 


graphite ’’ as 
lubricants used for the 


cold extrusion of steel 
while Fischer in 1953 suggested the use of lubricant 

taining fatty 
increased by 


pounds 


being 


acid, whose (re)action could 
the introduction of sulphur 

Overath more nearly 

technique when he sug 


y 


| ver 


rested sodium, 


some free fatty acid 

Reference has been made to t 
takes place between the zinc phos] 
certain types of lubricant, and it is 


— 1] 
Irtuailly 


or naphthene soap emulsions, 
Ea 


all the cold extrusion 

carried out on a 

tion scale _ uses 

phosphate coating in cor 

with high] 
stearate-based 

lubricant, to ensure the 


formation 


junction 


reactive 


maximum 
nc soap 
It is believed that 
the soaps of the 
metals and of a few org 
b metathes! 


between 


ises allow 
place 
ricant and the coating, 
and experiments show that 
arates and _ palmitates 
exhibit a more favourable 


behaviour in this respect 
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soaps with smaller molecule 
chemical bonding take 
ited components are 
of polar compounds 
mic group, such as Ip] 
entioned above, 


~d. 


In the case of pur I 
be attached to the phosphated 
because of the excellent wettability of 
his probably accounts for their relatively poor 


strength characteristics, and as far as is know 


ibricants are not in use for cold steel extrus 


Experimental evidence is available 
extent to which hydrophobic metalli 


formed when phosphate-coated steel i 
of alkali-metal soaps, and 
shows typical results obtaine 

Ihese panels were treated in 


sequence of operations used for steel 
prior to extrusion. The different m lubricant until the 
the lubricant “‘ sandwich ” so formed are fraction action h c table level With 


Obviously work 


ated analytically as follows en enabling the degree of 
i) The water-soluble sodium soaps are removed _ reaction to be 1 with considerable accuracy 


i} Le 
] 


reful washing with warm water much work is ¢ ntl being carried out to 


ll he hydrophobic zinc soap is removed by letermine Ul um reaction conditions for soap 
suitable mixture of solvents 
iii) The residual phosphate coating is d oe 2 ew ome 
by one of the methods mentioned earlie1 iuons of free acidity on a typical proprietary 
pe ubricant applied to zinc phosphate coated steel 
The accurate determination of the various 
fractions of the lubricant film calls for a special 
technique. However, the problems encounte! 
have been overcome by suitable laboratory tech 
niques and Table III shows typical fractions 
determined by these methods 


perature and 


1 the foregoing. it will be seen that to obtain 
possible lub for use under 
of very high unit pressures it 1s necessary 

ly all these effects and give them due considera- 

In practice, these are factors which will have 

very thoroughly investigated by the supplier of 

The degree of combination which will take place the coating chemicals and the lubricant, and it 1s 
between the coating and the lubricant is consider- well worth while, therefore, making every effort to 
ably influenced by the lubricant temperature and that these products are used under the conditions 
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To this end, it is proposed now, to 
describe in detail the different through 
which a steel slug will normally between 
annealing and its introduction to the extrusion press 


recommended. 
stages 
pass 


Processing Sequence 

The term “ chemically clean ’’ has been used to 
denote the condition in which it is required to 
present the steel surface to the zinc phosphate 
solution. In this context this is meant to indicate a 
steel surface completely free from grease, rust or 
scale and, of course, normal shop soil. It is likely 
that work coming forward for extrusion will be 
contaminated with cutting oils, or if it has been 
annealed will carry some degree of heat-treatment 
scale. If black bar is the raw material then both will 
normally be present 

While on a well-planned production line there will 
be little opportunity for slugs to rust prior to the 
processing, the collection of some shop soil and 
possibly grease, when being handled and trans 
ported to the pretreatment plant is very likely 

In view of these considerations and also because 
an acid pickle is usually considered desirable, even 
on scale-free surfaces, to ensure that the coating 
weight deposited will not be unduly low, the 
following sequence of operations has become 
virtually standard for the treatment of slugs and 
part-formed components 

1) Alkali degrease. Hot alkali cleaner 


2) Rinse. Cold running water 

3) Acid pickle. Hot sulphuric or cold hydro 
chloric acid. 

4) Rinse. Cold running water 

5) Rinse. Water, preferably hot 

6) Zinc phosphate solution. Proprietary process 
hot 

7) Rinse. Cold running water 


8) Conditioning rinse. Proprietary process—hot 

9) Lubricate. A stearate-based material in hot 
solution 

10) Dry off. Air drying is frequently adequate 
Ihe requirements and precautions to be taken at 

each Stage are these : 


Stage 1—ALKALI DEGREASING 
For degreasing one of the many alkali degreasing 
materials available is employed hese may be 


grouped into three main groups 

a) Light-duty Ihese are 
based upon condensed phosphates or other quite 
mildly alkaline salts with wetting agents and are 
intended for the removal of light oils, handling 
grease and soils which are not particularly tenacious 

b) Medium-duty Generally based on 
sodium metasilicate as the main source of hydroxy] 
ions. These are ideal general-purpose cleaners and 
are capable of tackling most of the oils and greases 
likely to be encountered in the field under 


discussion 


cleaners very often 


cleaners 
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c) Heavy-duty cleaners. These work with a 
much higher causticity than those mentioned above, 
and are particularly recommended for removing 
temporary corrosion protectives, such as those 
based on lanoline. The latter tend to polymerize and 
1arden with the passage of time, and when stock 
reaches the stage where it is to be formed into slugs 
a very tenacious film may be present 

Che final choice of cleaner, therefore, depends 
yn the type of grease film which will be encountered 
on the particular material to be processed. In the 
interests of economics one would select a cleaner in 
group (a) or (b) providing it will be adequate for 
the task envisaged 

All immersion-type alkali cleaners work best at 
fairly high temperatures, generally 180 F. of 
higher. Recent developments have produced low 
temperature alkali cleaners for use by the spray 
technique, but for the application under discussion, 
the added complications involved in installing spray 
cleaning equipment as opposed to simple tanks for 
immersion would not seem to be justified, merely t 


heat load and the heating costs of the 


reduce the 


| 
cleaning stage. 


The strength of the alkali cleaner is maintainec 
at the recommended level by carrying out, at 
reasonable intervals, a simple titration against a 
By reference to a chart or table, the 

addition can be immediatel) 


standard acid 
required alkali 
calculated 

A correctly designed alkali degreasing tank would 
employ a weir-type overflow so that any oil layer at 
the top of the tank is virtually continuously flowed 
over the weir, avoiding the pick-up of oil as the 
work is removed from the tank 
Stage 2—W ATER RINSING 

After degreasing work should be washed 1n clean 
water, to avoid carry-over of alkali into the 
It is strongly recommended 
water flow 


cold 


acid pickling section 
there should be a 
through this rinsing stage 
Stage 3—ACID PICKLING 

For the acid pickling stage 
usually used at a strength of 10 to 15 per cent and a 
temperature in the region of 170 F. generally 
seems to be favoured. However, some companies 
prefer to use cold hydrochloric acid pickling and 
there is no evidence that the choice of which of 
these acids is used influences the ultimate coating 
to any material extent. On some black bar stock 
and also on certain low-alloy steels, the scale is best 
removed by the use of inhibited cold 50 per cent 
hydrochloric acid 

If the plant is not of the automatic variety, it is 
possible that work will be allowed to remain in the 
acid for unduly long periods resulting in undesirable 
over-pickling, and in these conditions the use of an 
inhibitor in the acid is strongly recommended 


that continuous 


hot sulphuric acid 
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Proprietary pickles have been marketed which 
attack the base metal very viciously, and thei 
effect is to produce unduly phosphate 
coatings of very high coating weights 
coatings as previously noted, have 
found to offer no advantages in the ultimate 
extrusion operation, but the economics of the 
pickling and phosphating operations are, of co 
affected adversely. Additionally, these acid mixtures 
cannot be satisfactorily inhibited. 

In addition to controlling the strength of acid 
pickles it is desirable that the ferrous iron content 
of the bath 1s regularly determined, as the efficiency 
f the pickle decreases as the ferrous iron content 
builds up. By such iron determinations it is 
possible to decide when to discard the pickle 
liquor, without waiting for efficiency to fall below 
acceptable limits. On a typical plant hot sulphuric 
acid is employed and is discarded when the iron 


coarse 
These very 


heavy been 


rs 
urse 


concentration reaches 5 per cent 
Stage 4—W ATER RINSING 

Ihe carry-over of pickling liquors into phosphat 
ing solutions is definitely to be avoided, as far as 1s 
practicable. Acid carried into the phosphating tank 
reacts with zinc tertiary phosphate present in the 
sludge layer, producing zinc primary phosphate and 
zinc sulphate or chloride, depending upon the 
nature of the pickle in use 

1) Zn;(PO, 2H>SO, Zn 
2ZnSOxz, 
ii) Zn;(PO, 

2ZnCl 

Phis zinc sulphate or zinc chloride contributes t 
the apparent strength of the working solution (the 
solution pointage—see below) so that at a constant 
strength (pointage) there is an increase in zinc and 
sulphate (or chloride), with a _ corresponding 
decrease in phosphate content. Slight 
acid carry-over are compensated for by the routine 


HPO, 


{HCl Zn (HPO, 


traces ol 


cleaning out operations, normally carried out on any 
phosphating plant with the inevitable loss of some 
working solution. However, in extreme 
ufficient acid is carried forward to dissolve 
zinc phosphate in the sludge. In such a case, 

free acidity of the solution will commence to ris 


Cases 
all the 


with deterioration in processing results, and 
complete discarding of the solution will probabl 
become necessary. Fortunately this extreme condi 
tion is very rarely encountered 1n practice 

A highly contaminated rinse after pickling is als« 

If the contamination 1s largely due 

acid, the effects noted above will be found. T1! 
contamination is most commonly largely ferrous 
salts, and input of these into the processing solution 
will result in undue consumption of both accelera 
tors and phosphate. The work can, however, be 
contaminated with highly reactive ferric compounds 
resulting either from oxidation of the ferrous 
compounds, or from incipient rusting of the work, 


’ 
LO 


detrimental 
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: excessive rinsing dwell. The effect of this 1s 
precipitate phosphate as ferric phosphate with 


ult of excessive consumption and unbalancing 
] 


olution 

above ef by adequately 
rinsing in clean water after the acid pickling stage 
Immediately after pickling, work should be 
rinsed in clean flowing cold water, and 


tects are overcome 


thoroughly 
ubsequently again in Stage 5 
Stage 5—W ATER RINSING 

Further clean water washing 1s carried out 
should be no undue delay at the rinse stages. If 
this second rinse is operated hot it enables the work 


There 


to pass on to the subsequent phosphating stage at 
approximately working temperature 
Io ensure that acid carry-over is not taking place 
it is advisable to carry out routine contamination 
checks on this rinse tank. This is very simply done 
by titrating a 50 ml. sample of the rinse water with 
O.I1N caustic soda using phenolphthalei: as the 
It is considered that contamination 
of less than 1.5 ml. 0.1IN NaOH are not 
be harmful 


6—PHOSPHATE COATING 
stated the type of solution 
ed in this, the phosphate-coating stage, will 
a proprietary zinc-phosphate process. It may 
designed to work with a small ferrous iron 
in which case the only chemical control 
ary 1s that of total acid determination. This 
carried out by a wtration similar to the one 
ntioned above, and if the titration 1s performed 


reasons already 


on a 10-ml. sample and the standard alkali used is 
decinormal, the number of millilitres of standard 
alkali required is known as the pointage. Solutions 
ised for the pretreatment of components for cold 
extrusion normally work ranging trom 
In practice, to avoid an unnecessarily 

arge titration it 1s usual to take a smaller solution 
than 10 ml to use a stronger alkali than 
decinormal, the titration figure onverted to 

i 


ne recognized pr intage 


at pointage 
te 70 


sample 


olutions operated in the f us - Iron - free 
means ol 
nce of free nitrite in the lution. High 


; ak 
frequent) 


are usuail ~ ied by 


nitrate 
sufficient trit¢ \ themselves t 

iron free 

H.O 

it 18 may be 
mak eparate additions of small 
lium nitrite \ quick check on 
is present in the solution 
simply be made by inserting a starch 
sium iodide indicator paper. If free nitrite is 
resent the paper will turn blue; if it remains white, 
nitrite 1s indicated, and ferrous 
present in the solution. A 


r not nitrite 


>» absence of free 


is then probably 


179 

















small addition of sodium nitrite solution normally 
returns the processing bath to the ferrous-iron-free 
condition. The amount of free nitrite present can 
readily be determined by means of a titration 
against a standard solution of potassium _per- 
manganate, the test sample being acidified with 
50 per cent sulphuric acid, or a_ phosphoric 
sulphuric acid mixture. 

It should be noted, however, that ferrous iron 
can also be titrated with potassium permanganate in 
acid solution. No confusion should from 
this, however, if it is realized that the presence of 
nitrite can be confirmed by the starch potassium 
iodide paper, and under these conditions the 
titration must be due to the nitrite present. A more 
accurate determination can be made by titrating 
two identical samples to the second of which is 
added urea. This reacts with any free nitrite :— 


occur 


CO(NH 2HNO CO 2N 3H.O 
One would expect this second titration to be zero, 


and under ideal conditions, 7.e., with a new phosphat- 
ing solution, this will be so. However, the presence 
of organic impurities can cause there to be a small 
blank titration with the potassium permanganate 
For an accurate determination of the nitrite present, 
therefore, the second titration is subtracted from 
the first. 

If ferrous iron is present both titrations will be 
the same and be due to ferrous iron plus organic 
impurities. 

While present-day techniques make it possible to 
deposit crystalline zinc phosphate coatings from 
temperatures as low as the ambient temperature, 
the type of coating best suited for extrusion work is 
obtained from solutions working at temperatures 
between 180 F. and 200° F 

All zinc phosphate solutions produce, as a 
necessary by-product of their reaction, a sludge 
which in a properly designed plant settles to the 
bottom of the process tank and is part of the 


180 
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self-regulating mechanism whereby free acidity 1s 
maintained constant even when some input of 
pickling acid occurs. The plant should be so 
designed that the area at the bottom of the process 
tank is free from convection currents, thus permut- 
ting the sludge to settle easily, and not be disturbed 
during processing. Typical methods of steam and 
gas heating phosphating tanks are shown in Fig. 5 

When it becomes necessary to clean out a process 
tank, the clear liquid above the sludge layer 1s 
pumped over to an adjacent rinse tank, previously 
emptied, and the sludge is removed. The phosphat 
ing solution is then returned to the process tank, the 
working level adjusted, and after testing, chemical 
added to restore the strength of the solution 

Suitable paper-band filters are now available 
which will continuously filter a phosphating solution 
It is necessary to use, in conjunction with these, 
process tanks with conical bases, the angle of the 
cone being not less than 60 deg. so that the sludge 
formed in processing will fall freely. The sludge 
containing solution is pumped to the band filter and 
allowed to return to the process tank by gravity, 
after passing through the filter 
Stage 7—WATER RINSING 

After phosphating most of the surplus processing 
chemicals are washed from the surface in clean cold 
water. Again the rinse should be flowing to reduce 
to a minimum, contamination of subsequent stages 
of treatment 


Stage 8—SURFACE-CONDITIONING RINSE 

It is normal to immerse the phosphate-coated 
steel in a conditioning rinse before lubrication 
[his operates at a similar pH to the lubricant itself 
and thus prevents variations occurring in the 
lubricant due to carry-over. It is claimed that, 
since the surface of the slug enters the lubricant wet 
from this rinse that the maximum possible reaction 
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is obtained in the lubricant stage. It is certain that 
the use of such rinses, neutralizing as they do, any 
carry-over of acidity from the phosphating solution, 
prolong the useful life of the lubricant considerably 


Stage 9—LUBRICATING 

Since the use of sodium fatty-acid soaps 1s 
virtually standard practice as lubricants for the cold 
extrusion of steel, the subsequent comments are 
based on the assumption that the lubricant used will 
be of this type. 

Four variables are to be considered in using the 
lubricant 

a) Concentration. 

b) Free Acidity or pH 

c) Temperature. 

d) Immersion time 

Fat contents of between 3 per cent and 6 per cent 
by weight have been found to be the most successful 
for extrusion purposes, the exact strength for a 
particular application usually being determined 
experimentally, on the job in question. Inadequate 
lubricant films will obviously result in yneconomic 
tool life, while as previously mentioned, a consider- 
able excess of lubricant can prevent the component 
from being accurately formed. It is unlikely that 
difficulties of this nature will be experienced in the 
strength range quoted. 

Six per cent, by weight, of fatty acid will probably 
not be represented by the equivalent weight of a 
proprietary lubricant, as the use of straight sodium 
stearate, or a sodium stearate palmitate oleate 
blend is generally considered inferior in reactivity 
to a lubricant containing buffer chemicals designed 


to maintain a constant pH.  Rust-inhibiting 
materials are also commonly included in the 


composition of the lubricant. For these reasons 
proprietary lubricants will often be supplied with 
recommendations for use at strengths of over 6 per 
cent by weight of the blended mixture. 

Lubricant strength is usually determined by 
** cracking” a sample with sulphuric acid. The 
acidified sample is allowed to digest at elevated 
temperature for 30 to 606 minutes. An oily layer 
gradually forms at the top of the container which 
should be a specially designed graduated tube, or 
flask with a graduated neck. By means of this the 
amount of oily material produced from the sample 
can be measured and the lubricant strength 
calculated. 

The importance of the pH value of the lubricant 





has been mentioned. As pH rises, 1.¢., as the degree 
of alkalinity increases, the reaction between coating 
and lubricant is accelerated in the direction of zinc 
soap formation; however, above a certain level of 
pH deposition of the metallic soap is prevented, 
while the solution will begin to attack the coating 
Accurate determinations of the pH of soap 
solutions by means of pH indicator papers 1s not 
practicable If avail 
f course, a pH meter can be employed. More 

usual, however, is the practice of determining 
the free acidity present in the lubricant solution by 
titrating a sample which has been boiled with an 
indicator, consisting of phenolphthalein in isopro- 
panol, the sample being titrated against decinormal 
Obviously pH and free acidity are 


in the case of soap solutions 


abie, ¢ 


caustic soda 
correlated 
Immersion time for reactive stearate-type lubri- 
cants is usually about five minutes. It is unlikely 
that the reaction 
Zn, (PO; 6C,-H;<COONa 
3 (C,;-H;,<COO)>,Zn 2Na,; PO, 
reaches equilibrium in this period, but the amount 
of reacted soap obtained is normally found to be 
satisfactory under these conditions. The lubricants 
normally employed are not sufficiently alkaline to 
have a stripping effect on the phosphate coating 
However, this is not true in the case of oxalate 
coatings, which are used instead of phosphates for the 
coating of austenitic steels, and which have been 
used with some success for experiments in the cold 
extrusion of stainless steel 
Stage 1O—DRYING OF LUBRICANTS 
For the lubricant film to have the best pressure- 
film characteristics it is essential to dry off all 
surplus moisture. If the slugs are fairly heavy they 
will normally dry sufficiently from the heat retained 
therein. If forced drying is employed the tempera- 
ture employed should not exceed 350 F. to ensure 
that the soap film is not harmed. 
Pretreatment Plant 
lo carry out the sequence of operations required 
in production thought must obviously be given to 
the type of plant in which this can best be done. 
Many factors must be considered when planning 
this equipment, predominantly the following :— 
1) Number and weight of components to be 
treated in a given period 
2) Type of components, z.e., the variety 
handled in the plant, and their various shapes. 
3) Type of heating available 
4) Degree of automation required 


to be 
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5) Space available for installation 

6) Possible future requirements 

7) Capital cost. 

Care should be taken when processing that there 
are no patches devoid of coating or lubricant, due to 
contact between components being treated and or 
between components and the containers. If a 
simple basket is being used, work should be moved 
slightly every 2 to 3 minutes in the processing and 
lubricating stages to overcome this. Many plants 
are designed so that either continuous or inter- 
mittent movement of parts being treated takes place 
If cupped articles are to be treated, care must be 
taken to see that they fill and drain properly as they 
enter and leave each stage. Again, in many plants 
this requirement is catered for automatically. The 
following are some of the types of plant either in 
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1) Alkali clean (Pyroclean 
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2) Water rinse 
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Zinc phosphate 
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Water rinse 


3 
4 
) 


if 


Conditioning rinse 
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Lubricant ( Bonderlube 
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use, Or under consideration, for the treatment of 
components prior to cold extrusion 
a) Simple Immersion Plant 

This consists of a row of suitably 
tanks, usually with an overhead hoist to assist 
handling. Such a plant is ideal for the preparation 
of slugs during the development period, but once 
presses are tooled up for quantity production, its 
limitations are obvious. However, such a plant can 
be very flexible, merely by changing the type of 
basket, a wide variety of components can be 
treated, and the cost of this type of equipment is 
much lower than that of the more complicated types 
Of piant 

I'wo points should be noted with regard to the 
work baskets used on such a set-up, or on any plant 
baskets or jigs traverse through the full 
sequence of operations. ‘They should be of a 
material which will resist the attack of the acid 
pickle, and will not affect or be affected by the 
phosphating solution Second, the lubricant 
picked up by the work baskets or jigs must be 
removed before they are re-used. While this can 
be removed by alkali cleaners, they soon become 
saturated with the soap and lose efficiency. Special 
acid cleaners have been developed for this purpose 
It may, therefore, be desirable to introduce such an 
acid cleaning stage, with a subsequent water rinse, 
into the line. 
b) Tipping-basket Plants 

Such plants are ideally suited for components of 
say less than 4 oz. per piece in weight. Heavier 


constructed 


where 
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slugs may well be damaged as they are thrown 
forward from basket to basket as may be the work- 
baskets themselves. The principle of such a 
machine is simple. A line of tanks is arranged, 
with baskets pivoted at the top, in such a way that 
each basket is lifted in turn, commencing with the 
final stage, thus each basket in turn transfers its 
load to the next basket forward. Having fixed a 
cycle time the processing times are controlled by 
the number of baskets in any one tank, e.g., for a 
10-minute phosphating immersion, and a cycle time 
of 2) minutes, four baskets would be required in 
this stage. 

lipping-basket plants can be operated manually 
power operated with manual control at each basket, 
or fully automatic. In the case of fully-automatic 
machines, baskets are invariably arranged to 
operate in banks to increase the productivity of the 
plant. Such plants are either electro-hydraulic o1 
electro-pneumatic, the sequence being controlled 
by a timer and relays 

Plants of this type have the advantage that work 
pieces have their position relative to each other, 
and to the baskets changed as they progress forward 
and thus the problem of contact is largely overcome 
However, as already stated, they are not considered 
suitable for heavy components because of the 
possibility of damage, both to the components and 
the baskets. Such plants are not suitable for deeply 
cupped articles, as a proportion of these would be 
bound to settle in the inverted position, when treat- 
ment of the inside would be prevented by the air- 
lock formed. Similarly, others would be thrown 
forward at each stage in such a position that they 
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would not drain, and an unacceptable degree of 
carry-over from stage to stage would take place 

A useful point to note in connection with tipping- 
basket machines is that the baskets themselves are 
not transferred from one solution to another, 
therefore it is only necessary to use acid-proof 
equipment in the pickling and possibly phosphating 
likewise, there is no need to incorporate a 
” section for the work baskets. 


sections ; 
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tipping basket plant 
a) (above) Fully aut 
matic, hydraulically 
operated 
b eft) Semi-automatic, 
pneumatically opera 
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5) Space available for installation 

6) Possible future requirements 

7) Capital cost 

Care should be taken when processing that there 
are no patches devoid of coating or lubricant, due to 
contact between components being treated and or 
between components and the containers. If a 
simple basket is being used, work should be moved 
slightly every 2 to 3 minutes in the processing and 
lubricating stages to overcome this. Many plants 
are designed so that either continuous or inter- 
mittent movement of parts being treated takes place. 

If cupped articles are to be treated, care must be 
taken to see that they fill and drain properly as they 
enter and leave each stage. Again, in many plants 
this requirement is catered for automatically. The 
following are some of the types of plant either in 
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use, or under consideration, for the treatment of 


components prior to cold extrusion 
a) Simple Immersion Plant 
Chis consists of a row of 
tanks, usually with an overhead 
handling. Such a plant is ideal for the preparation 
of slugs during the development period, but once 
presses are tooled up for quantity production, its 
limitations are obvious. However, such a plant can 
be very flexible, merely by changing the type of 
basket, a wide variety of components can be 
and the cost of this type of equipment is 
than that of the more complicated type: 


suitably constructed 


hoist to assist 


treated, 
much lower 
of plant 

['wo points should be noted with regard to the 
work baskets used on such a set-up, or on any plant 
baskets or jigs traverse through the full 
sequence of operations hey should be of a 
material which will resist the attack of the 
pickle, and will not affect or be affected by the 
phosphating solution Second, the lubricant 
picked up by the work baskets or jigs must be 
removed before they are re-used. While this can 
be removed by alkali cleaners, they soon become 
saturated with the soap and lose efficiency. Special 
acid cleaners have been developed for this purpose 
It may, therefore, be desirable to introduce such an 
acid cleaning stage, with a subsequent water rinse, 
into the line 
b) Tipping-basket Plants 

Such plants are ideally suited for components of 
say less than 4 oz. per piece in weight. Heavier 
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slugs may well be damaged as they are thrown 
forward from basket to basket as may be the work- 
baskets themselves. The principle of such a 
machine is simple. A line of tanks is arranged, 
with baskets pivoted at the top, in such a way that 
each basket is lifted in turn, commencing with the 
final stage, thus each basket in turn transfers its 
load to the next basket forward. Having fixed a 
cycle time the processing times are controlled by 
the number of baskets in any one tank, e.g., for a 
10-minute phosphating immersion, and a cycle time 
of 2! minutes, four baskets would be required in 
this stage 

ripping-basket plants can be operated manually, 
power operated with manual control at each basket 
or fully automatic. In the case of fully-automatic 
machines, baskets are invariably arranged to 
operate in banks to increase the productivity of the 
plant. Such plants are either electro-hydraulic o1 
electro-pneumatic, the sequence being controlled 
by a timer and relays 

Plants of this type have the advantage that work 
pieces have their position relative to each other, 
and to the baskets changed as they progress forward, 
and thus the problem of contact is largely overcome 
However, as already stated, they are not considered 
suitable for heavy components because of the 
possibility of damage, both to the components and 
the baskets. Such plants are not suitable for deeply 
cupped articles, as a proportion of these would be 
bound to settle in the inverted position, when treat- 
ment of the inside would be prevented by the air- 
lock formed. Similarly, others would be thrown 
forward at each stage in such a position that they 
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would not drain, and an unacceptable degree of 
carry-over from stage to stage would take place 

A useful point to note in connection with tipping- 
basket machines is that the baskets themselves are 
not transferred from one solution to another, 
therefore it is only necessary to use acid-proof 
equipment in the pickling and possibly phosphating 
sections ; likewise, there is no need to incorporate a 

desoaping ”’ section for the work baskets 











(c) Transfer-type Plants 

This type of plant is essentially a transfer-type 
plating machine adapted to the sequence of opera- 
tions and treatment times necessary for the prepara- 
tion of extrusion slugs. As with a simple immersion 
set-up some means of moving the work during the 
pickling, phosphating and lubricating operations is 
desirable to eliminate contact problems. One way 
in which this can be done is to employ baskets with 
lids, which rotate through 180 deg. half-way through 
the cycle time, and again immediately prior to 
transfer. 

Transfer-type equipment is reasonably compact, 
as the plant is of a closed-circuit layout, and is fully 
automatic in operation; by its very nature, how- 
ever, it cannot be inexpensive in view of the lifting, 
transfering and timing equipment which is involved 
(d) Rotary-barrel Plants 

To overcome difficulties from contact and high 
drag-out from cupped components, slowly revolving 
barrels can be used to hold the work during process- 
ing and such barrels have proved extremely popular 
in Germany and America. In view of their low 


rotational speed (in the order of one revolution in 
four minutes) work is not damaged in processing 
This type of barrel can be used in conjunction with 
simple immersion tanks, or as the work-carrier in a 


transfer-type plant such as that just described. 

In America, the processing barrels are generally 
rotated by means of a compressed-air motor, 
driving the barrel through a small gear-box and a 
train of gears, all of which are carried on a sub- 
stantial stainless-steel framework, the whole of this 
set-up being transferred from tank to tank. The air 
motor has infinitely-variable speed, so that the 
rotational speed of the barrel can, if required, be 
varied for different processes or different com- 
ponents 

In addition to the plants outlined, various other 
handling techniques are possible, such as a row of 
rotating drums in which work is progressed by an 
Archimedes screw feed from drum to drum. Yet 
another method of handling is to progress the work 
forward in a series of tilting chutes, each chute 
feeding a number of slugs into the appropriate tank 
After processing the chute is raised to transfer the 
work to the next stage. Such a plant is suitable for 
cylindrical slugs but suffers from the disadvantage 
that the chutes must be “‘tailored”’ to a particular 
slug size. 

Process tanks can be heated by steam, high- 
pressure hot water, gas, oil or, if necessary, by 
electricity ; however, when available steam or high- 
pressure hot water are easily the most suitable, as 





A Oarre 
ig extrusion §s 
t ’ used in 
Germany, and the one 


, nr 
a compresse 


D 





INDUSTRIES 
March 1961 


SHEET METAL 





pickle tanks and phosphating tanks can then be 
lined with a suitable rubber or plastic material 
The direct heating of pickle tanks raises problems of 
suitable material for their manufacture, although 
some of the more recently developed high-nickel 
alloys are reported to have excellent properties in 
conjunction with sulphuric acid at 
temperatures 

Steam heating coils can be of mild 
phosphating plants, but these tend to scale up 
heavily and have a somewhat limited life in high 
strength solutions. Better is molybdenum-bearing 
stainless steel or certain high-nickel alloys, while 
the use of titanium shows great promise and coils of 
this material compare not unfavourably with 
stainless steel in price. 

For acid pickles, lead-covered coils are generally 
used, but again, titanium or some of the special 
high-nickel alloys are well worthy of consideration 

From this it will be seen that plants are available 
which are capable of dealing with any project 
likely to materialize in the foreseeable future. The 
ultimate choice of the type of equipment to be 
installed must rest with the user, having paid due 
regard to the considerations mentioned herein 


elevated 


steel in 


Other Developments 
While most cold-extrusion development has been 
concentrated on the forming of mild steel, work has 
also been done with alloy steels. Low alloys can be 


phosphate coated, although in general the coating 
weight produced tends to be somewhat lower than 


successful results have 
illoy 


on mild steel. Some very 
been seen on nickel chrome molybdenum 
steels and in these cases no special technique other 
than that outlined was used for the lubrication 

Che use of oxalate coatings for stainless steel has 
briefly mentioned, and chemical-conversion 
coatings have been developed for titanium(!4 
zirconium and _ beryllium(!‘ , for use in 
development work in cold and “‘warm”’ extrusion of 
these metals 


been 


Conclusion 

Consideration in detail of the requirements for 
pickling, phosphating and lubricating steel prior to 
extrusion may make the task seem formidable. In 
fact this is notso. These requirements are now well 
understood, and although there will almost certainly 
be great advances in the technique of lubrication in 
the future, methods and materials are available, and 
in everyday use which provide a virtually foolproof 
lubricant system. Much of what has been written 
here concerns mainly the supplier of phosphating 
solutions and lubricants and most of the points 
raised here will have been considered when 
materials are formulated, operating instructions 
prepared and recommendations made for their use 
A close liaison is also maintained between chemical 
manufacturers and plant suppliers so that each in 
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turn can make full use of developments in the 
thers’ field 

\ considerable amount of research and develop- 
ment is being concentrated on coating /lubricant 
systems to aid metal forming, and in the forefront 
f this work comes research into the best methods of 
lubricating steel for subsequent cold extrusion. The 
details given in this paper are available as a result of 

ch research carried out to date, and considerable 
field experience. In this connexion the author 
gratefully acknowledges the assistance given to him 
by colleagues in the Technical Sales and Service 
Departments and the Laboratories of the Metal 
Finishing Division of The Pyrene Co. Ltd., and for 
permission to publish details and photographs 
supplied by this company and also by the following 
The Royal Ordnance Factory, Birtley; Aero 
Heat Treatments Ltd.; C.A.V. Ltd British 
Motor Corporation 
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Mr. R. F. DryspaLe (Walterisation Co. Ltd 
referring to Mr. James’s paper, said that his own 
company had had a parallel experience and he would 
not differ on any of the broad principles expressed 
Mr. James had said, however, that coating weight 
for extrusion purposes was a question on which 
widely differing opinions were held and he had 
quoted the fact that two other papers referred to the 
use of coating weights of 3,000 mg. per sq. ft. and 
over in the United States. His own organization 
had actually had demand for coatings in excess of 
that figure for extrusion purposes, where the 
percentage deformation was extremely high, and 
had been told by the users that a lower coating 
weight produced an inferior finish and demanded a 
greater pressure in the press. 

It was only fair to say that these demands had 
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come from projects which had started some years 
ago, and it was also possibly true to say that at that 
time, in the first flush of enthusiasm, attempts were 
being made to do much more than they were today 

Mr. Okell in his paper had referred to this 
tendency. He would certainly agree that at present 
new demands were not being made for very heavy 
coating weights. At the same time, he could not 
help feeling that there was a possibility that, as 
techniques improved and tool design improved also, 
the more severe deformations that had been 
attempted a few years ago would be carried out and 
then heavier coatings might be required 

The heavier coatings could be produced by the 
technique that Mr. James had mentioned, although 
it probably meant a very high-strength bath and a 
rather longer treatment time than users would 
desire. There was one method of doing this and 
that was the use of special pickling solutions, 
although in that case he would prefer to regard 
them as surface conditioning solutions rather than 
pickling solutions 

Mr. James had been rather caustic in his comment 
on proprietary pickles, and with this he would have 
no quarrel, but he had also referred to them as 
mixed-acid pickles and, in his own experience, it did 
not necessarily follow that these treatment solutions 
were subject to all the disadvantages that Mr 
James had listed. It was certainly true that they 
required much more careful control than the 
straight acid pickles. It was also true that, because 
they were more active, they were a little more 
expensive to use, but this could be offset by the 
fact that they allowed lower point strength and 
shorter immersion times. He would certainly not 
agree that they all produced the coarsely crystalline 
structure mentioned. As an example, he had 
actually substituted, in commercial practice, on at 
least one occasion, the use of a mixed-acid condition- 
ing solution followed by the highly accelerated 
phosphate coating process to which Mr. James had 
referred as giving the fine crystalline structure, for 
straight acid pickling of the zinc-iron coating, in 
order to achieve a finer crystal structure. 

Mr. JAMES said that he was rather glad that Mr. 
Drysdale had raised these points. He had men- 
tioned two jobs on which he had had a requirement 
for a very heavy phosphate coating. He was 
himself familiar with the jobs referred to. One of 
them was, in no sense, an extrusion, but a drawing 
operation. 

Mr. DrySDALE said that he was referring to two 
actual extrusions. 


Effect of Increased Coating Weight 
Mr. JAMES said that perhaps “‘coarse crystal 
structure”’ was a slightly harsh way of describing it, 
but if a heavy phosphate coating was required then 
it was necessary to have a large crystal. This had 
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been borne out quite independently in another 
paper (presented by the Production Engineering 
Research Association). He was also interested in 
the fact that work done at National Engineering 
Laboratories, PERA and the Royal Ordnance 
Factory, in investigating the effect of heavy coating 
weights, had indicated that in no case was there any 
reduction in the extrusion load obtained by increas- 
ing the coating weight. Indeed, N.E.L. had found 
every indication that extrusion load fell if the coating 
weight was reduced. Obviously, there was a limit 
to how far it was possible to pursue this line of 
thought because if a component was satisfactorily 
extruded with a coating weight of 250 mg. per sq. ft., 
it would not be safe to turn such a coating loose on 
industry, and Mr. Drysdale would be the first t 
agree that there must be a reasonable safety factor 
He agreed with him that there would be deve 
ments in metal forming which would h 
and heavier burdens on lubrication, but 
personal opinion, and he thought also tl 
colleagues, was that the answer to this woul 
in heavier phosphate coatings, but in better react 
and better control of reaction between lubricant : 
coating 
Special Pickles 

He would mention one other point on special 
pickles and he apologized if he had referred to them 
as mixed acids. In this he might not have been 
quite correct, but he thought that in essence the 
result the same. Mr. Drysdale had rightly 
mentioned the increased degree of control necessary 
He was of the opinion that an increase in chemical 
control was not a good thing if it could be avoided 
It also introduced problems from the plant manu- 
facturer’s point of view in that he had some rather 
unpleasant material to try to contain. There were 
many ways of producing heavy phosphate coatings 
other than the use of such pickles, and they did not 
always entail long immersion periods, or 
having iron phosphate present in solution 

Mr. D. A. OLIVER (B.S.A. Group Research 
Centre) said that he had not had an opportunity of 
reading every word of Mr. James’s paper, but would 
ask whether there was any advantage in “‘gilding the 
lily” and perhaps having a phosphate coating of 
preferred thickness and then probably an oil and 
graphite or oil and molybdenum disulphide 
impregnated material on top of that. He would also 
ask whether the exact method of the lubrication of 
the phosphate coating was understood and whether 
it could be still further extended in its advantages 
by further additional lubricating systems that in 
certain circumstances had some advantage 

Mr. JAMES replied that the mechanism of the 
lubricant system was fully understood, but not 
perhaps its behaviour under conditions of extrusion 
He thought that the mechanism was certainly a 
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question of deposition of coating, reaction of part of 
the coating with lubricant and finally, a layer of 
unreacted lubricant. 

rhe suggestion for using oil and graphite on the 
coating prior to the application of the reactive 
lubricant did not seem to him to be practicable 
Having impregnated the coating with graphite, one 
would then prevent reaction between the lubricant 
and the coating, and this was essential. A certain 
number of experiments of a kind had been conducted 
by people from time to time who had had difficulty 
with an operation and had added molybdenum 
disulphide as an auxiliary lubricant to the standard 
lubricant system. He thought that in almost every 
case it had been found that modification of 
design had proved the auxiliary lubricant to 
innecessary 

Mr. MorGan (R.O.F., Birtley) said that it 
true, of course, that they were now in the field of 
phosphate coatings requiring probably about ten 
tanks to apply. That was a very large plant. In 
the film shown by Mr. Okell extrusion was probabl; 
being carried out with a manganese phosphate 
solution. He knew that a start had been made with 
this, accompanied by only a wet-soap dip. The film 
showed what appeared to be the manufacture of a 
front suspension member for motor-cycles at a speed 
of about three strokes a minute. It would seem that 
there was a trend away from the simplicity practised 
in those days. Was this caused by the high speed of 
manufacture? If there was a slow speed of manu 
facture, would it be possible to go back to a simple 
manganese phosphate coat with an ordinary wet 
lubricant? In the ten-tank system it was 
necessary first to de-grease and then foltow this 
with acid pickle, etc. If a Wheelabrator where the 
components were put in by the hundred was used 
so that the scale was all taken off, would it not be 
le to eliminate two tanks—the de-greé 
the acid pickle to get rid of the scale? It wou 
be possible to go straight into the 
treatment 

Mr. JAMES said that there was no way of knowing, 
from the film, really whether a manganese or zinc 
phosphate treatment was being used. Certainly, 
the original experiments had used manganese 
phosphates, but a change was quickly made to 
In regard to the use of soap, fri 
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phosphate 
white appearance of the slugs he would say 
that almost certainly had been treated 
Bonderlube 


they 


Drving Lubricant Film 
From the film, there appeared to be no attempt t 
dry off after dipping. There was little doubt that 
the film strength characteristics were greatly 
improved by the lubricant being allowed to dry 
completely. Mr. Morgan had suggested reducing 
the number of tanks below ten, but it had to be 
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remembered that alkaline de was not 
if it was possible to guarantee that there 
’ This would 
eliminate two of the ten tanks straight away. Since 
only done after acid pickling and 

sphating, one rinsing could be eliminated in 
ise, but 1ew from bitter experience that 

*s after acid pickling, the amount 
hydrochloric acid that could find 

not inconsiderable 

xperience who had 


sulphate or Zinc 


greasing 
a clean heat-treated slug 


Was 


gave food for 


solutions because 
gard to producing a satisfactory coating on a 
surface, it was to think of 
was definitely lower than with 
pickled below the 
inimum figure, and considerably lower than those 
Mr. Drysdale was recommending. On the 
hand, he knew of at least one company where 

yly successful runs had been obtained with 
acid pickling o1 where the coating 

juirement was obvious high 

Mr. DRYSDALE said that he was not recommending 
heavy coatings ad /1b, but merely saying that there 
were certainly some instances where his organization 


had been asked for them 
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He would certainly agree 
that they were not being asked for now. Eventually 
there might be a return to them lhere 
actually an installation in being which was producing 
1 2-gm. coating weight on a shot-blast surface 
The CHAIRMAN (Mr. W. A. Johnson) said that he 
was always interested in the economics of the 
tuation If one had an lubricant, 
qualitatively, did it much matter whether there was 
20 per Did coating weight, within 
-asonable limits, matter very much from that point 
vy. Was it a matter of expense or merely of 
ing a dirty n 


JAMES said 


was 


adequate 


cent excess 


, 


ess 
that it was a little of each. If 
weight were increased by 20 per cent, so too 

be the cost of the coating. In addition to the 
hemicals consumed in the coating, there was also a 
of mechanical drag-out he “‘dirty 
mentioning. Difficulty 

heavy a phosphate 
coating 
extrusion tools, which 
Che work had to be 
the tools to be 
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was worth 
; experienced with too 
film 
around the 


nd lubricant because the surface 
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Coefficient of Friction 
Dr. WALLACE said that in Table II of his paper 
Mr. James had quoted some extremely high values 
f coefficient of friction. The first he had given was 
2.7. He wondered whether the decimal point had 


become misplaced ? 
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Mr. JAMES replied that this was based on work 
carried out in America. The figure had certainly 
not been misplaced by him. 

Dr. WALLACE said that these coefficients of friction 
could not possibly exist in an extrusion process 
because the material would shear on the surface 
when the shear stress reached the shear strength of 
the material. This gave a maximum possible 
coefficient of friction under dry conditions of about 
0.5 and under extrusion conditions where the normal 
pressure was very high it would be much less 

Mr. JAMES said that the fact was mentioned that 
the tests were not carried out under extrusion 
conditions. 

Dr. WALLACE said that someone might pick up 
this figure and try to apply it to cold extrusion. He 
would get very unrealistic values so far as calculated 
extrusion load was concerned. 

Mr. JAMES said that this point had been made in 
the paper : that it was virtually impossible to carry 
out coefficient-of-friction determinations under 
actual extrusion conditions with any of the 
arrangements available at present. The only 
test Was an extrusion. 

Mr. DReEWERY said that when the National 
Engineering Laboratory extruded a slug the 
lubricated surface was then spread over the inside 
of a can or the outside of a rod. Could the author 


test 


true 


give figures that might help in the design of a weight 
of coating in milligrams per square foot, and also the 


area over which that could be successfully spread ? 
In the case of a backward can extrusion one spread 
the top surface of the slug all over the inside of the 
tube. How far could one stretch the area of 
lubricant over the inside of a product ? 

Mr. JAMES said that no one had extruded a rod ora 
can sufficiently far to stretch the coating until it 
broke down 


Stearate Coatings 

Dr. WALLACE asked whether in using stearate 
coating, the author found that a coating weight was 
dependent on the speed at which one was going to 
extrude? It was his own experience that this type 
of coating had a pronounced speed effect. The 
higher the speed the more breakdown appeared on 
coating, and the higher was the coefficient of 
friction. To avoid this, did he recommend higher 
coating weight for high-speed extrusion as compared 
with low-speed work ? 

Mr. JAMES said that it had not been found 
necessary. In the speed range being used for 
extrusions in America, France, Germany or this 
country, a roughly standard lubricant system had 
been found adequate to deal with all punch speeds 
encountered. 

Mr. Spikes (Joseph Lucas Ltd.) said that people 
were talking about coatings as if they were the only 
thing that mattered. There was ample evidence to 
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show, in his own organization, that the way in which 
control was effected on the temperature of the bar, 
the pickle and a number of other things mattered as 
well. Using the same chemicals and same coating 
weight, there were different extrusion forces and 
tool forces. The author’s paper had produced the 
wrong impression if it had made people think that 
coatings were the only things that mattered 

Mr. JAMES said that, probably, there had been an 
over-emphasis on coating weight as a result of some 
of the discussion, but he did not think that the point 
he hed made in introducing the paper had been 
forgotten—that the way in which the solutions were 
applied was extremely important. He did not know 
how to get people to accept this from the suppliers 
They knew from bitter experience that although 
they might introduce solutions and lubricants that 
would work perfectly satisfactorily under a fairly 
wide range of operating conditions, a large number 
of users would manage to get well outside that 
range, and then satisfactory results could not be 
expected. He did not know the simple answer to 
this 

Testing Coatings 

Mr. Oxeti said that his organization’s method of 
trying a variety of coatings was, first, to look at them, 
second, to scratch them with the thumb-nail, third, 
to run the thumb over the coating plus lubricant, 
and fourth, to put them in the press. The last test 
could be catastrophic. Was there any chance that 
the lubricant suppliers would be able to provide a 
test that was simple, reliable and capable of being 
put into operation in the press shop ? 

As to the points raised by Mr. Morgan, the lubri- 
cant system shown in the film had been zinc 
phosphate plus Bonderlube. The liquid lubricant 
had been employed in a drawing operation, or rather 
an ironing operation in which an attempt was made 
to give something like 30 per cent reduction in wall 
thickness. This operation had been giving trouble. 
It had not been the fault of the Bonderlube, but 
probably of the method of treatment. A technician 
from Neumeyer A.G. was consulted and he, in the 
end, had gone off in desperation to a little shop 
round the corner and bought half-a-pound of toilet 
soap. With this he had proceeded to show what a 
lubricant coating should look like and how it 
should draw—with every success 

Mr. JAMES said that he took cognizance of the 
request for a test that would show the adequacy of 
phosphate coating without the necessity to put the 
slug into an extrusion press. He hoped that his 
laboratory colleagues were listening and would also 
take due note. Perhaps Mr. Okell was a little 
harsh in regard to visual testing because he felt 
quite sure that with the experience that existed at 
Forgings and Presswork, one would rarely put 
components in the press that were not reasonably 
satisfactorily phosphate coated and lubricated. It 
INDUSTRIES 

March 1961 


SHEET METAL 





was possible visually to get an extremely good idea 
of the quality of the lubrication. The trouble lay 
not with people who were experienced, but very 
often with the plant operator himself who had not 
been sufficiently educated to carry out a certain 
amount of visual inspection. It was necessary, at 
the first sign of anything unusual, to stop and 
investigate it instead of carryitg on and hoping that 
the unsatisfactory coating would be hidden by the 
lubricart and thus not noticed. He would agree 
that at the moment there was no overall test other 
than a visual test. Some idea of the quality could be 
gained by coating weight determinations, and 
lubricant weight determinations as well 


Differential Lubrication 

Dr. WALLACE said that it appeared to be accepted 
that as much lubricant as possible was required 
to get the best result. This was not always the case, 
as had been recently shown in deep drawing, and 
there were reasons why it should apply in extrusion 
Had Mr. James any experience of the use of 
differential lubrication? In steel extrusion reduc- 
tions were rather low, e.g., 50 per cent to 70 per cent 
It was possible to show, theoretically, that with the 
rather high reductions of 90 per cent plus, coupled 
with certain critical die shapes, the material would 
tend to shear within itself rather than slide along the 
surface, unless the coefficient of friction was less 
than about 0.95. In these conditions, it was 
preferable to keep the surfaces rough and hold the 
material there, permitting this internal slip 

Mr. JAMES replied that he was surprised anyone 
should think the discussion had indicated that the 
best method of lubrication was to put on as much as 
possible. If anything had come out of it, he would 
have thought that it was the reverse; that one 
should not do so with the object of getting the best 
possible extrusion. 

As far as the differential lubrication 
cerned, his organization had a certain amount of 
experience of differential coating weights. As 
regard rough tool surfaces, they had no experience 
at all. He assumed Dr. Wallace meant tool surfaces 
rather than slug surfaces, because if the latter were 
phosphate coated, obviously it would retain as much 
lubricant as any mechanical surface could ever hope 
to. He did not know what Mr. Morgan, who had 
rather strong ideas about tool surfaces, would 
think of the idea of having a rather rough surface as 
a method of increasing the area of reduction possible 

Mr. MorGaN said that he tried to effect the finest 
tool surface that could be obtained. The reference 
to the degree of lubrication, and how much could be 
used, recalled an experience with a high-strength 
aluminium extrusion. When too much lubricant 
had been put on the lubricant blistered the com- 
ponent and caused pinholes. It was _ plainly 
detrimental to have too much lubrication 
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Mr. DREWERY said that Mr. James had briefly 
answered a question of his about the spread of the 
lubricant film, and the matter of breakdown. In 
Fig. 28 of Mr. Morgan’s paper,* there was a curve 
which rose steeply because of the breakdown of a 
lubricant film, so it would appear that someone had 
in fact stretched such a film until it broke down 

Mr. JAMES said that, unless he was mistaken, this 
was not the reason. Mr. Morgan had been using a 
punch of unusual shape which resulted in the metal 
flowing from the inside of the component on to the 
surface, and unlubricated metal coming into contact 
with the tool. That was one of the reasons why it 
was necessary to use a flat-nosed punch 

Mr. L. R. HAWTIN said that, so far as differential 
lubrication was concerned, it was fairly common in 
other materials than steel to reduce lubrication, 2.¢., 
on the rear face of a billet that was being cold 
extruded. He had seen annular grooves machined 
in the billet-contacting face of the punch in order to 
minimize radial flow, as a means of delaying the 
onset of piping. Therefore, his answer was that it 
was done, but he did not know whether it was in 
steel practice 

Mr. JAMES said that it was not, to his knowledge 

Mr. H. T. Hunnisett (Cold Precision Forgings (D 
€C) Ltd.) said that, in regard to the question of the 
spread of lubricant, it would have been interesting 
to have seen a photograph of the crystal formation 
after extrusion He had been looking at an 
extruded surface on the top of an upset cold-headed, 
cold-forged bar magnified one hundred times. To 
the naked eye it looked perfectly in order, and a pale 
grey colour, but under the microscope it appeared to 
consist of isolated crystals of phosphate coating in a 
matrix of bright steel. He would like to know 
whether the author considered this the normal 
pattern of an extruded surface under a microscope 

Mr. JAMES said that it certainly did not seem to be 
the normal pattern. Had he understood Mr 
Hunnisett to say that it was the head ? 

Mr. HUNNISETT said that it was perfectly flat 
and there were no corners. It had been contacted 
by the flat surface of the punch. The part at which 
he had been looking had been extruded to four times 
its original area 

Mr. JAMEs said that he would certainly not expect 
result. It would seem to indicate imperfect 
phosphate coating to begin with, in that the coating 
had not even had satisfactory flow over that small 
area. What amazed him was that if the quality of 
the phosphate coating in that particular case was so 
bad there had not been severe pick-up where he had 
actually carried out the phosphate working, on the 
other part of the component 

Mr. HUNNISETT said that, to the 


this 


naked 
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COLD-EXTRUSION PROCESS 


1960 
By A. W. F. 


‘THE process of cold extrusion, probably more 

than any other of the wrought processes, is 
dependent upon maximum tool life for an economic 
output. 

Quantities of components produced from any 
given set of tools must be high. The nature of the 
process is such that loading of tools is of a very 
severe nature. A consideration of these facts leads 
to the following assumptions: first, that the best 
type of material must be utilized in the manufacture 
of the tools; and, second, that the manufacturing 
process given to the tool must be of the highest 
class, and any thermal treatment applied to the tool 
must be equally beyond reproach 

A brief consideration of the operation of the 
punch in the cold-extrusion process when con- 
sidered in conjunction with some of the reported 
loadings on the tool, indicate that the material is 
subject to a very severe fatigue cycle, a cycle where 
the stress reversals are low in number but where 
the stress range is extremely high 

Later on in this paper some of the published 
data with regard to loading on tools will be discussed 
in order to allow an appreciation of what the tool 
designer is faced with when considering the manu- 
facture of tools for this process. In addition to 
this the author will discuss the various types of tool 
steels available, comment on the advantage or 
disadvantage of different grades and discuss thermal 
treatment that should be given to tools when 
manufactured from treatable steels 

In order to make a coherent survey the author 
will consider the problem from the point of view 
of a tool designer faced with the necessity of 
designing a tool set-up, for cold extrusion of a given 
component. 


Selection of Tool Materials 
The first problem is where to obtain the tool 
steel. There are in this country many suppliers 
of tool steels both of English, European and North 
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selection of 
familiarity 
approach. The 


American origin and in general the 
is made more on a 
than on a basis of 
majority of tool makers and tool designers have a 
steel supplier with whom over the years they have 
built up good relations, and to whom they turn 
for their normal supplies. It is quite possible that 
any given steel supplier will sell a good-quality 
tool steel suitable for most purposes; however, in 
the case of cold extrusion the author is of the 
opinion that the high demands placed upon the steel 
are of such a critical nature that second thoughts are 
necessary with regard to the steel supplier. It 1s 
specifically recommended that the used is 
purchased from manufacturers who control the 
whole process of manufacture of the steel from the 
casting of the ingot to the annealing of the final 
product. While it would be inopportune to mention 
any specific names, there are certain steel suppliers 
who should be in a better position to meet the 
demands of cold extrusion tooling than others 
When considering the choice of tool steel grade 
a wider discussion is necessary with the supplier 
than would be in the normal 
manufacture 
Presuming that a steel supplier has been selected 
whose manufacture is complete and beyond re 
proach, the designer must then specify the grade of 
steel. It appears from a survey made by the 
author that almost every grade of tool steel has been 
the cold extrusion with varying 


degrees of success. 


] ] 
tool steel basis of 


considered 


steel 


case ol! press-tool 


tried in process 


Technical Data Survey 

‘he following comments from various technical 

publications will some indication of this 
variation 

Extract from ‘Machinery’ (U.S.A 

‘Die Steels for Cold Extruston— 

[he materials used in the manufacture of cold- 

extrusion tools have been the subject of considerable 

development. A recommended material for dies 

is a water-hardening tool steel conta‘ning 1.1 per 


give 
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cent carbon, 0.3 per cent chromium, 0.35 per cent 
manganese and 0.1 per cent vanadium. An oil- 
hardening steel suitable for use in punches contains 
0.55 per cent carbon, 1.5 per cent chromium, 
4.5 per cent nickel, 0.9 per cent tungsten, 0.3 per 
cent silicon and 0.4 per cent manganese. The dies 
should be hardened from 58 to 60 Rockwell ¢ 

Although greater hardness may be desirable from 
the point of view of wear resistance, the fluctuating 
stresses to which the steels are subjected lead to 
Therefore, adequate toughness must be 


rhe presence of tungsten in the puncl 


fatigue 
assured 

material is beneficial in preventing softening of the 
member which reaches a temperature ranging from 
200° C. to 300° C. during extrusion operations 
j 


| orgeda 


tool steels should be used Large dies 


and punches requiring a pronounced change 

section should be pre-forged. During the harden 
ing of the dies, it has been found advantageous 
water against th 


tT 


high 
extrusion shoulder 

Particular attention should be paid to the surface 
finish of the tools, since an extruded part will have 
it was 


direct a 


pressure jet of 


the same smoothness as the die in which 
produced. A finish of 10°0 micro-inches 
r.m.s. or less, can consistently be obtained. Lap 
ping has proved to be very successful, although 
grinding or polishing operations may be performed 
Whichever method is used, it should follow the 
direction of material flow 

All steels used for cold-extrusion tools should be 
of the highest quality and their heat treatment 
accurately controlled. Martempering can frequently 
be employed to advantage. Surface treatments 
such as nitriding and chromium plating have been 
used with a marked improvement in wear resistance 

Generally, die steels suitable for cold working 
operations should be resilient rather than tough” 
Extract from “Tool Engineer” September 1954 by 

R. H. Eshelman, “‘ Tooling for Cold Extrusion 

Since extrusion is the most severe of all press- 
work and loadings are extreme, tool design and 
materials are critical factors. 

Because of high loadings the tools should be 
drawn or stress-relieved at fairly frequent intervals 
to offset surface fatigue. Carbides are being tried 
for various portions of the tooling to overcome 
these problems. Punches of carbide have been 
tested experimentally and have been reported in 
production on special jobs. Another recommended 
use for carbides is for inserts. The inserts may be 
die walls in backward extrusion or bearing areas 
and guides in forward extrusion or other points of 
great abrasion and pressure. 

While the problem of finding satisfactory tool 
materials is complex, specific applications have been 
successfully developed. For example, the first 
materials used for the were unsatisfactory, 
giving a production of only about 3,000 pieces. A 
high speed steel 18.4.1 was found satisfactory for 
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the punch producing over 14,000 pieces to date 
A tool life above 30,000 pieces is considered good 
‘his punch was hardened in a salt bath from a 
temperature of 2,350 F. and double drawn at 
1,050 F. to a hardness of Rockwell C 62 to 64 
and given a liquid nitride treatment. A surface 
hardness of 72 to 74 Rockwell C was developed to 
a depth of about 0.001 inch. A special heating 
jacket has been prepared to hold the punch at 
I he 


operating temperature when the press ts idle 
also made of high-speed steel of the 


knock-out 1s 
same hardness 

\ manganese-chromium-molybdenum non-de 

die steel has been found to 

give good life in the ring die. So far, 23,000 pieces 

b 1 on the ring and it is still in 

of the ring die is Rockwell 


forming, air-hardening 
een produce 
Che hardnes 
60 secured with the standard heat treatment 


wm0n 


f the qualities sought in this steel was its 
hardness from surtace to centre, a 
failure of the ring was found to occur when strain 
eeded elastic limit of the steel. In this applica 
tion the ring die is a press fit into a four-foot diameter 
retaining ring of Rockwell 


One l 
uniformity of 


hardness ( 


Force exerted in the operation stretches 
) that the ID increase 
requirements, which must be held to 0.010 in. if 


beyond the tolerance 
specified wall thickness. Cold working of the slug 
in this operation increases hardness of the formed 
part of Rockwell B.90 from Rockwell B.60 in the 
slug 
Extract ** Machinery’ 
Tooling for Cold Stee 
Leland, Parker Rust Proof C 
Life 
Dies and punches, have, for the most part been 
made from various high speed steels, having a 
hardness ranging from 60 to 65 Rockwell ¢ Tool 
punches if properly heat treated can be 
expected to produce between 25,000 and 75,000 
parts before fatigue failure occurs. With adequate 
lubrication wear is seldom a factor 
More recently, carbide tooling has been employed 
on production jobs. Well-designed set-ups have 
been used to turn out hundreds of thousands of 
parts with no sign of tool failure. It would appear 
that, with good control of various there 1s 
no limit as to what can be expected in the way of 
tool life 
In the preparation of extrusion dies and punches, 
certain precautions must be taken. Care should 
be exercised to eliminate all grinding marks, even 
before heat treating, because it is at these grinding 
marks that cracks and fractures have their 
beginning. Wherever possible, final polishing on 
both the punch and the die should be done in the 
direction of metal flow 
Because tool design and lubrication have such a 
direct bearing on tool life, it will be found unwise 
When trying to 
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obtain maximum reduction or maximum penetra- 
tion, it is best to utilize the basic tool shapes, and 
then in a separate operation restrike to obtain the 
desired cavity shapes. In the case of lighter reduc- 
tions and shallower penetrations, compromise can 
be made if the basic reasoning behind good tooling 
is borne in mind. 

One phenomenon relating to poor lubrication, 
poor tooling, or both, is known as cross-checking. 
This usually shows up on heavily cold-worked areas. 
These fine hairline cracks on the work surface 
may not be accompanied by galling, but indicate a 
high rate of internal metal flow due to surface 
friction. Cross-checking results in a weak part 
having poor physical properties” 

Extract from “Journal of Scientific Research’, 
December, 1956, by Mahito Kunogi “A Neu 
Method of Cold Extruston— 

In this paper a new method of cold extrusion is 
discussed and the following are the comments made 
with regard to tool steels. 

High-carbon chrome, tungsten steel, high-speed 
steel, high-carbon, high-chromium steel and 


cemented carbides have all been tested. 
The following are the analysis of the tool steels 
used :— 
a) 1 percent carbon, 0.8 per cent chrome, | per 
cent nickel. 
b) 0.8 per cent carbon, 4 per cent chrome, 
18 per cent tungsten, | per cent vanadium. 


2 per cent carbon, 14 chrome, 
3 per cent tungsten. 

The results obtained show that a high-carbon 
chrome tungsten steel (c) gives the best results 
when used as a punch. Reference is made to the 
punch being used under pressures of 300 kg. per 
sq. mm. Tests on punch material SKD 2 which 
is a carbon-chrome composition again gives best 
results at a compressive stress of 280 kg. per sq. mm., 
and the results of this test indicated that the stable 
limit is 250 kg. per sq. mm. 

Tests on punches made from cemented carbides 
show that they can withstand stresses greater than 
300 kg. per sq. mm. but brittleness gave erratic 
punch life’. 
Extract from 

1958. 

The finish of the profile or nose end of the punch 
is important. Any rough surfaces or sharp edges 
will cut through the lubricant on the slug and cause 
galling and an increase in pressure. Finish of the 
transition section is likewise important. Any 
grinding marks here will cause stress raisers and 
ultimate failure of the punch. Most punches 
require a finish of 4 micro-inches or less. The 
punch should be lapped in the direction of metal 
tlow 

Selection of the proper grade of tool 
carbide or other tooling material is based upon the 
direct loading in pounds per square inch and the 


per cent 
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elastic limit. The hardness range for tool-steel 

parts is usually from 65 to 67 Rockwell C. Even 

so the tools will yield under compression loading 

and cause variable base thickness when there is a 

difference in alloy or hardness of the material being 

extruded. Combined yield of punch and pressure 
anvil may be as much as 0.062 in. (an experimental 
set up) and yet tool life has been excellent, over 

150,000 pieces per punch. Tool life of a pressure 

anvil is approximately 20 times that of a punch 

The diepot consists of two members; the die 
insert and the backer or shrink ring which confines 
pressures within the die pot. This combination 
of units is a pressure vessel, which must resist 
horizontal or bursting stresses. The shrink ring 
is designed to resist these stresses 

1. Finish requirements on the inside of the 
diepot are the same as for the punch. 

2. The die insert is usually of a high-grade 
alloy tool steel (65 to 67 Rockwell C) or of carbide 
Usually the exterior of the die insert is round for 
ease of fitting within the shrink ring. ‘The shrink 
ring must put the die insert in compression in its 
normal or unloaded state. Then when the diepot 
is subjected to the internal pressures of extrusion, 
they will be neutralized by the external pressures 
of the shrink ring and the die insert will remain in 
compression. Should there be any excessive yield, 
a “‘choke” characteristic is introduced which in- 
creases extruding pressure requirements. The 
pressure area within the die insert is usually near 
the centre of the unit. Any increase in diamete1 
at the centre by yielding will result in a smaller 
diameter at each end. When this takes place, the 
extruding material moves upwards into a smaller 
diameter, thus creating a choking action. The 
results are high pressures and ultimate breakage 
of the diepot due to fatigue failure. For these 
reasons the load on the punch in pounds per square 
inch is used as the bursting stress for the die insert 
To obtain the compressive stresses required in the 
die insert, a rule-of-thumb method is to use a 
shrink fit of 0.004 in. per in. 

3. The material usually used for the shrink 

ring is a hot work alloy tool steel at 50 to 52 Rockwell 

C. The die insert and shrink ring are under 

lifting pressures, rather than downward pressures 

The force attempting to pull the die up out of the 

insert must be compensated for in securing the 

shrink ring to the die. 

Extract from Nel Plasticity Report No. 163.—The 
Extrusion of Metal Part VIII—Steel under Cold 
Impact Conditions, September, 1959, by F 
McKenzie and A. R. Rodger— Performance of 
Extrusion Tooling’’: 

‘1. Dte Wear—The assessment of die wear was 
not possible, since the number of extrusions was 
limited and each tool was subjected to a variety of 
conditions and high compressive stresses. Die 
wear was undetectable with good lubrication and 
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any tool metal contact, due to poor lubrication, 
immediately resulted in galling. 

2. Die Failure—Failures were experienced with 
the crushing of the sharp edged dies under com 
pressive stresses in excess of 200 tons per sq. in 
This caused cracks in the plane of the die shoulder 
below the surface, combined with short longitudinal 
cracks radiating outwards. When the product was 
subsequently ejected from the die, the movement 
in the reverse direction caused small segments of 
the die to become detached from the contact face. 
Certain die faces deformed prior to cracking, 
producing a slight reduction in the diameter of the 
die. This type of failure did not occur with a die 
having a slight conical profile (150 deg. and 120 
deg.) and a cone angle entry combined with a 
small radiused edge might prove a most effective 
profile. 

Dies were normally made from a | per cent C., 
0.85 per cent Mn, 0.75 per cent Cr, 0.4 per cent 
W steel. Sieber and De Griat report the use of 
extrusion tools in tungsten carbide with cobalt 
contents varying up to 30 per cent under production 
conditions while Kunogi used tungsten carbide 
tools which were subjected to punch pressures up 
to 200 tons per sq. in. under research conditions. 

3. Pilot Failures. All pilots were made integral 


with the punch body and provided with a liberal 
radius at the root; a small radius resulted in failure 
of the pilot at the root, a typical case being that of 
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a pilot used in the extrusion of the 0.017-in. thick 
tube wall. These pilots were all provided with a 
0.0005 in. per in. relief taper on the diameter. 

1. Punch Failures. Certain punches used for 
the extrusion of rod and made from a 2 per cent C, 
12 per cent Cr, 0.8 per cent Mo, 0.25 per cent V 
tool steel failed when they barrelled due to inade- 
quate heat treatment. Excessive pressures, how- 
ever, caused hair line cracks to develop on the face 
of the punches, which has been heat-treated 
satisfactorily. In the latter part of the investigation 
a punch in an 18 4/1 high-speed steel gave good 
service 

In the extrusion of cans, failures occurred due to 
instability, since the punch was not laterally re- 
strained 

Ihe maximum values of direct compressive stress 
to which certain punches were subjected during the 
extrusion of cans were plotted against the length to 
diameter ratio of the specific punch and failures 
The punch was treated as a column with its top end 
fixed in position and direction, and with its bottom 
end free which, from a study of the punch failures, 
seemed reasonable. The limiting condition was 
derived from the buckling formulas of Euler and 
Johnson. The latter was a modification of the 
former to account for the compressive yield stress 
of the column material at low slenderness ratios 
The crushing stress of the tool steel was assumed to 
be 200 tons per sq. in. which was conservative, 

















since punches and dies had been subjected to higher 


values of compressive stress without failure. 

In establishing the limiting line the punch was 
assumed to be initially concentric with the extrusion 
chamber, but products with an initial eccentricity 
up to 0.010 in. were successfully extruded without 
failure. 

A punch provided with a nose profile, having a 
larger radiused chamber tended to wander during 
the extrusion. 


5. Chamber Failures. Extrusion chambers nor- 


mally failed due to heavy longitudinal scoring of 


the bore as a result of metal pick up between 
chamber and fitting punches, or to flaking at the 
bottom edge of the chamber in contact with the 
die face. The failures due to flaking were similar 
to those experienced by other workers where the 


integral chamber and die cracked at the junction of 


the die and chamber. 

The development of tougher and harder tool 
steels and the use of tungsten carbides is required 
to improve extrusion tool life, and make the cold 
extrusion of mild steels above an extrusion ratio of 5 
and of harder steels economically possible on a 
production scale”’. 

Proceedings of the Iron Steel Institute Volume 195, 
Part 3, 1959. 

R. A. P. Morgan of the Royal Ordnance Factory, 
Birtley commented that high silicon steels produced 
50 per cent more components than high-carbon, 
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high-chrome steels previously used; because high- 
carbon high-chrome steels were unreliable, high- 
speed steels were being tried again. He also 
remarked that in trials, punches made from high- 
chrome, high-carbon steels were very unreliable 
some having fractured after making only 200 
components, but the same punch on the next 
material made to 7,000 pieces. His comments on 
dies were that no trouble had been experienced, 
40,000 to 50,000 pieces being pressed. 

In work in which the present author was pre- 
viously involved, concerning the cold extrusion of 
shells high-carbon, high-chrome steel was used for 
the punch and water-hardening steel for the die, 
the steel being 0.1 per cent C., 1.0 per cent V. 
In this field of experience there was agreement with 
the comments of Mr. Morgan, no trouble being 
experienced with die life, but there was a very 
erratic punch life. 

A point that should be made clear at this stage is 
that many steels have been tried and the results 
obtained, when comparing comments from different 
sources, are often at variance. It is therefore 
apparent that local conditions severely influence 
the performance of cold-extrusion tools. 

At this stage the tool designer needs to consider 
what he is going to buy and what he needs to know 
about the steel he is to buy. He is going to buy 
a piece of steel which in its manufactured history 
has been subjected to continual high temperatures 
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and continual attack by oxidizing atmospheres. In 
addition other troubles exist; one of the commonest 
of these found in highly-alloyed steels is segration 
which occurs in the bar, this can take two major 
forms 

1) Segregation in the centre of the bar, which 
may be indicated by an actual defect, a residual 


pipe or the high occurrence of certain impurities 


2) The 
carbides. 

Both of these defects can 
conditions of high loading. Figs. 1 and 2 show a 
typical indication of the first defect 7.e. piping in 
the centre of a piece of tool steel as revealed by the 
hot acid etch on the piece of steel. Fig. 3 indicates 
a second type of defect which is ingotism segrega- 
tion; both these defects are controllable to a certain 
extent by the steel manufacturer and are associated 
with the amount of manipulative work applied to 
the steel in its transition from the ingot to the 
finished bar. The author does not propose to tread 
on such dangerous ground as to try to tell the steel 
maker what he must do to avoid that, especially in 
Sheffield; in general however, it can be said that 
the larger the bar diameter, the more possible it is 
for the second condition to exist and the smaller 
the bar the more working it receives, which breaks 
up this type of condition. It well behoves the tool 
designer designing an expensive tool to have the 
bar checked first of all for these two defects. The 
average cost of a bar of high-carbon chrome steel 
10 ft. long, with a 3 in. diameter is {45 to £50 and 
the cost of manufacturing the tool is extremely 
high. It is appreciated that the facilities are not 
always available at a given firm to carry out micro- 


occurrence of an agglomeration of 


give trouble under 
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scopical examination and hot etching. Under 
these circumstances it is suggested that the customer 
asks the supplier to sample a bar and allow him or 
his representative to inspect the result. With a 
firm having laboratory facilities this problem is 
fairly simple and it enables a selective choice of tool 
steel to be made. From experience, a sample from 
each end of a 10-ft. bar is fairly representative of 
the whole of the bar 





medial position 


A most important feature which can occur in 
highly alloyed tool steels is carbide segregation 
Fig. 4). It will be seen from this that the segregate 
exists in marked striations, which run in the direc- 
tion of rolling. 

Figs. 5, 6 and 7 show how the carbide segregation 
can vary over a large diameter bar (5 in.) 18 4 1 
quality. Fig. 5 shows typical structure 4 in. from 
the surface. Fig. 6 shows typical structure halfway 
between the axis and the outside of the bar and 
Fig. 7 shows the centre axis of the bar. 


Another aspect of carbide is the occurrence of 


massive carbides. Fig. 8 illustrates how such 
carbide out-cropping at the surface of a tool can 
give rise to pitting, due to the flaking away of 
massive carbide particles. 


These defects can be met in almost any grade of 


tool steel and it is important to establish, before 
manufacturing commences, the occurrence and 
severity of such conditions. It is essential to 
realize that very little can be done in any thermal 
treatment to break up segregations of this nature, 
especially with the high carbon, high-chrome steels 

Material produced by hot forming always has a 
more or less coarse surface by reason of the nature 
of this process, and surface defects can be present 
which originate from the ingot, or appear during the 
heating and rolling. It is true that the steel is 
carefully inspected after rolling, but a certain 
roughness of the surface must always be allowed, 
and in point of fact minor defects cannot always be 
seen. Steel which is delivered unannealed and 
unpickled is always covered with an oxide layer 
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100 


which can disguise surface defects. Annealed tool 


steel is usually pickled in acid before annealing 
which removes the oxide layer but even then it is 
difficult, or almost impossible to detect scratches, 


pits and smaller cracks in the pickled surface, and 
even if these could be detected, it would be im- 
practicable to remove them on account of the high 
costs which would be involved. 
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Fig. 9 shows a hot etched tool-steel bar containing 
surface defects of this nature. 

Steels with a high carbon content always suffer 
from a certain amount of surface decarburization, 
during the repeated heatings for forging and rolling 
This decarburization is further increased during 
annealing and the decarburized surface cannot be 
fully hardened, and soft spots would appear if it is 
not removed 

From hot-rolled annealed steel a typical degrec 
of decarburization ts 

0.01D 0.025 in 
where D bar diameter or thickness 

It should be observed that by decarburization is 
meant a certain surface layer, and this is always 
measured on the radius or on half the thickness 
Decarburization is usually greater with forged steel. 
The formula given above is intended for micro- 
scopical methods of examination. There are other 
methods of determining decarburization which 
usually somewhat different results. Fig. 10 
illustrates a typical decarburized layer. 

[he metal can be ordered as machined bar with 
a guarantee from the supplier that the machining 
has been sufficient to remove all traces of defective 
surface: on the other hand the raw bar which is 
bought in unmachined needs to be given the 
maximum amount of machining by the tool maker 

For the reasons given the surface must always be 
removed to a certain depth when machining tools. 
rhis is especially important for parts which are to 
be hardened. The smaller defects increase in 
depth during hardening and will possibly result in 
failure 

Alloy steel often has a greater tendency to surface 
defects than carbon steel. 
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Machining Allowance necessary for Tool Steel 
By the term machining allowance is meant the 
thickness of the surface layer which must be removed 
from the rolled or forged steel in order to obtain the 
finished size of the tool being produced. The 
machining allowance is the addition to one side, 
and the size of the blank should be increased by 
twice the machining allowance. The finished 
article is required to be free from surface defects 
and decarburization 
In calculating the machining allowance, therefore, 
the following factors must be taken into account 
|. Rolling or forging tolerance; 
Surface decarburization; 
Normal surface defects; 
1. Degree of straightness; 
5. Eccentric alignment in the lathe etc 
Recommendations regarding machining allowance 
must always be approximate but it is better to allow 
too much than too little and it is suggested that, 
for cold-extrusion tools, at least | in. be removed 
from either side of a 3-in. diameter bat 
For rolled and annealed bars of 
minimum machining allowance can generally be 
calculated to the formula 
a ~ 0.025D 
where D the diameter or thickness of the steel 
[he above formula applies to round and square 
sizes as well as those flat sizes, where the width is 
only slightly greater than the thickness 
For rolled flat sizes, where the width 1s large 
compared to the thickness, the working allowance 
on the thickness differs and mainly depends on the 
This circumstance may seem somewhat 


tool steel the 


0.025 in 


widtl 





strange and can partly be explained by the fact 
that with flat sizes a certain amount of warping 
must be allowed for, which becomes more pro 
nounced the wider the material 

For forged rounds and squares a 
larger machining allowance should be calculated 
than for rolled bars. The formula for forged bars, 
therefore is: 


somewhat 


a 0.03D 0.050 in. 

The next thing which should be done is to crack- 
detect the tools at the rough machining stage 
This can be done by magnetic means; there are on 
the market, for the benefit of firms who do not 
possess such equipment, extremely efficient dye 
penetrants which are available nowadays in aerosol 
containers and this type of treatment will positively 
show whether there are any remnants of cracks 
whicn may influence the life of the tool. It is most 








important to carry out this test at the rough 
machined stage prior to any heat treatment. The 
presence of a small defect can mean the loss of a 
tool by acting as a source for a hardening crack in 
any thermal treatment which is subsequently done 

Ihe general conditions for obtaining stress-relief 
of tool steels sre well known, the necessity for such 
treatment being well emphasized in manufacturers’ 
catalogues. Nevertheless it is a point which can be 
missed and stress relieving after rough machining 
is essential. 

The next important thing in the stage of material 
utilization is the thermal treatment itself. Far too 
often firms who have spent a great deal of money in 
designing and manufacturing completely 
neglect to provide the same care and thought for 
the heat treatment of these tools. It is always a 


tools 


problem to decide the best type of heat-treatment 
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plant but a salt bath 1s suggested as the basis of any 
tool treatment plant. The advantages of this 
process appear to outweigh any of its disadvantages 
when compared with other types of plant. Figs 
11 and 12 give a good example of a well-laid-out 
tool heat-treatment plant based on the salt-bath 
method 

Any plant laid down for tool heat treatme 
should have the tollowing minimum requirements 

1. Adequate pre-heating; 

?. A salt hardening bath capable of dealing v 

high-speed steels; 

3. Tempering and stress-relieving equipment 

It is quite possible to utilize low-temperature 
salt baths for a number of differing processes suc! 
as tempering, stress relieving or interrupted 
quenching. Anyone considering the installatioi 
of a tool hardening plant who has not the facilities 
for laboratory control should make 1 busines 
to see that those responsible for hardening have ait 
least an elementary knowledge of such principles; 
this information is freely available from most tool 
steel firms. The author emphasizes this point 
because having dealt with tool hardening stefi 
frequently, both in the employment of large firms 
and contract tool makers, he has found that often 
the hardener has no real knowledge of the elemen- 
tary principles of metallurgy and frequently no one 
has ever made any attempt to see that such know 
ledge is available. A major fault is a lack of 
appreciation of the correct temperatures at which 
stress relieving must be carried out, and here again 
it is of great value if the operator appreciates that 
Stress-relieving temperatures in of those 


excess 
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stated would have a detrimental effect on the final 
hardening of the tool as well as affecting any further 
manipulation in the manufacture of such a tool 
With regard to the heat treatment itself, it 1s 
better to follow the manufacturer’s data implicitly, 
se tools can be scrapped in heat treatment, 
ten through a combination of causes which 
ult to establish. If therefore, the heat 
treatment operator is given strict instructions to 
follow a recommended heat treatment, one variable 
removed 
A point of error which is not always appreciated 
is the fact that excess soaking time at temperature, 
vith some of the more highly alloyed steels can be 
as dangerous as under heating with regard to a final 
product. Carburizing salt baths are 
ised for the heat treatment of tools, and indeed 
many tool steels benefit from the slight carburizing 
condition in the bath; however Fig. 13 illustrates a 
yndition where such a treatment is unsatisfactory 
he micrograph shows a surface condition on a 
ol manufactured from a | per cent carbon, 5 per 
cent chrome steel and what has happened is that the 
ong soaking time normally recommended for high 
bon, chrome steels has resulted in a complete 
structural change on the surface of a layer of about 
depth which has been formed consisting 


satisfactory 


0.002 tin 
of oxides and carbides, such a layer being fairly soft 
and flaky 

Fig. 14 shows a defect which can occur in box 
heat treatment due to utilizing cast-iron 
protection medium ; while this 1s 
in this case the cast-iron 
shavings had an oil film them sufhcient to 
produce a slight carburizing atmosphere in the box 

t on this particular tool a soft 


‘ ' 
furnace 


as a 


rmally quite satisfactory, 


overt 


the result, that, 





skin was formed due to retained austenite. A 
neutral salt bath should therefore be used as a 
basis of the hardening process as neither decarburiza- 
tion or carburization will occur if the plant is 
maintained correctly 

Plant for tool hardening should have satisfactory 
cooling media and water, air, salt and oil are the 
four basic methods. All liquid methods must have 
adequate circulation to ensure rapid and equal 
cooling. The water quenching baths require the 
most vigorous agitation as formation of steam 
bubbles can have a distinctly degrading effect on 
hardenability. Fig. 15 shows two tools, water 
quenched, which had received insufficient agitation, 
the hardened areas on the surface are quite obvious, 
as indeed is the lack of uniformity. Requenching 
of these tools produced a satisfactory result. Salt 
quenching is an extremely satisfactory way of 
dealing with highly alloyed steels and complex 
shaped tools as it enables abrupt changes of section 
to be dealt with without too great a risk. Where 
abrupt changes of section are unavoidable it is as 
well to use an air-hardening steel 

Oil quenching requires the same consideration 
as for water, adequate circulation of the oil is an 
essential requisite 

Air quenching may be done either with a fan or 
in still air. If fans are used then they should be 
multi-directional and not one fan blowing from one 
this would distortion during the 
down in the transition stage from soft to 


side as cause 
cooling 
hard 
With regard to the tempering and 
with the type of materials used for cold extrusion 
tools, double tempering is essential. When highly 
alloyed tool are heated they 
structure, rapid cooling down to room temperature 
causes 4 structure to the hardened 
condition. frequently happens that 
with such sieels a small percentage, probably about 
5 per cent does not change to the hardened condition 
on quenching; this change actually takes place 
after the first tempering operation, so that in effect 


operation 


steels change in 


change in 


However i 


a small but significant percent in a 
hardened untempered condition 
ond change only occurs on the tool reachi 
valid 
he second tempering 

tempers the hardened 5 per 
possible weakness. After 

there still may be a minute a 
can 


ou have 
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temperature, 
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be done at a temperature just below the final 
tempering temperature of the tool and would be 
considered then as a third tempering operation 

rhe finishing of the tool is normally done with 
diamond cutting-agents as grinding with the normal 
type of wheels must induce on the surface 
sharply angled markings. There is no doubt that 
such markings, whether radial or longitudinal can 
act as stress raisers under the extremely high load 
concentrations which exist. The very fine particle 
size, 0 3 microns, of diamond abrasives reduce this 
risk to a minimum and consequently should be 
utilized 

Referrin 
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tool 
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in the finished tool of a sma 

tf material still ready to change to the 
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chrome steels, 


received from American steel 

they were having very great succe 

use of a 0°35 per cent carbon, 5 per cent 
chromium steel cent molybdenum 
rhis type of steel is to a certain extent replacing 
the 9 per cen steel in a number of applica 
tions [his steel was utilized in a case-hardened 
condition and it is that 
exist in steel of this type which are useful 
carbon content 1s sufficiently low 


tough core 


mention hat 
with the 
with 1} per 
tungsten 
obvious some conditions 
Che 
to ensure a very 
After full quenching the molybdenum, 
silicon and chrome give desirable hot work properties 
and the increase in surface carbon can, after case 
hardening add wear resistance. It would be 
expected that this type of material would stand up 
very well indeed to the extrusion process. The 
molybdenum high-speed steel has very high com 
pressive strength and in addition contains good 
resistance to heat checking and the best results 
should be obtained from those high-speed steels 
with a somewhat lower than normal carbon content 
in order to increase shock resistance 
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With regard to the selection of die steels there 1s 
difficulty, the carbon chromium steels of the 

2 per Cr. appear to give a 

satisfactory performance. As mentioned 

on in this paper, with the cold extrusion of 
water-quenched carbon satis 


| ided that they bore 


suits) prov\ 
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ise of steel extrusion 





developed from the needs of the screw and bolt 
industry. Some aspects of “forward extrusion”’ 
and “cold flow” of ferrous materials, which in 
many quarters are considered to be developments 
of the last five to six years, have been commonplace 
in the bolt industry for probably 40 years. In cold 
heading, at the same time as upsetting of the head, 
that portion of the headed “Blank’’ which 1s 
ultimately to be thread rolled is reduced to a 
diameter approx. equivalent to the effective diameter 
of the thread concerned. A die for such a process 
would cost probably £35 to £40, and a production 
of probably 250,000 high tensile bolts could be 
obtained before wearing oversize on the sizing 
diameter. A similar cast-steel die, costing probably 
£6 to £7, would produce approx. 10,000. 

Toughness is obtained in tungsten carbide by 
the addition of cobalt, the higher the percentage of 
cobalt, the greater the toughness and conversely 
the lower the hardness. The carbide would be a 
25 per cent cobalt grade. This is extremely tough, 
with a very low hardness figure for hard metal, in 
the region of 950 VPN, a transverse rupture strength 
of 400,000 Ib. per sq. in., and compressive strength 
of 525,000 Ib. per sq. in. 

For smaller diameter components a harder and 
less tough grade, with a greater wear resistance could 
be employed. Such a grade could be 16 per cent 
cobalt VHN 1200, transverse rupture 300,000 Ib 
per sq. in., compressive strength 575,000 Ib. per sq 
in. With a diameter of component approx. § in., 
and a reduction of area approx. 23 per cent, 
1,500,000 components head upset and shank 
reduced with a wear on sizing diameter of 0.00] in 
Material extruded similar to EN 111 Steel. 

While the normal reduction in shank diameter for 
such components is 20 to 25 per cent, much larger 
reduction in special fasteners have been achieved, 
up to approx. 70 per cent. Such dies have to be 
designed in such a way that the whole of the blank 
must be retained in the die during extrusion 
Chis type of work is particularly applicable to 
headers, such as the National 
“Boltmaker’’, and the development of this type of 
machine (outside the bolt industry also) with its 
high-speed production, has only been possible due 
to the successful application of carbide dies. It is 
by no means unusual for 10 million } in. diameter 
components to be produced from a single first station 
extrusion die on this machine 

These “‘progressive headers” four or five 
stations, are now being widely outside the 
fastener industry, for special components, and a 
typical example of this is in the bearing industry, 
where needle bearing cups are being produced in 
this manner. Carbide dies, again in 25 per cent 
cobalt grade are producing an average of 2,000,000 
components. 

It is from this background of proved development 
that hard metal is now being applied to tooling on 


‘progressive’ 


with 
used 
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the more recent developments in impact extrusion 
of ferrous materials. In the case of intricate shapes, 
calling for projections in the die, carbide, at least in 
its present form of development, is still not a propo 
sition. Such an example is a gear die. On the 
other hand, problems which were originally present 
in the production of shouldered components have 
now been overcome by removing stress points in 
the die at the change in section. This has been 
done by the use of inserts split through the horizontal 
axis of the form at the point of change in section 

As far as design principals are concerned, it is 
advisable to maintain a ratio of 2 or 3 to 1 between 
the bore and the diameter of carbide insert. Similarly 
the case or shrink ring should be at least double the 
diameter of the insert. Recommended case material 
is an alloy steel with a tensile associated with a 
hardness of 45 to 48 RC., and 
0.004 in. to 0.006 in. between insert and case 1s 
recommended, based on circumstances, and this 
may be affected by shrinking or cold pressing. In 
some instances on heavily loaded dies, double 
shrink rings are recommended 

As regards carbide punches, a typical example 1s 
the production of solid end cylinders, such as master 
cylinders in brake units. Here the extremely high 
compressive strength of hard metal is used to good 
effect, overcoming the bulging condition that 
arised under extreme conditions when using Tool 
steel. Under these conditions when high length to 
diameter ratios persist, the stripping load is fairly 
ybalt 


interference ol 


high, so that a carbide grade of intermediate c 
content, in the range 12 to 14 per cent is called for 
Such a grade has a transverse rupture strength of 
280,000 Ib. per sq. in., VPN 1300, and a com 
pressive strength of 620,000 Ib. per sq. in 


‘ 


Underlying all aspects of the application of cal 
PI 
I 


bide tooling to extrusion the characteristics of the 
material are such that a small grinding mark in a 
punch, or an unduly sharp corner in a 
produce undesirable notching effects to cause rapid 
Similarly, press slides should be in ideal 


die, can 

fracture 

condition, and any detail likely to give rise to punch 

must be eliminated. It is only by 

these conditions that the I 
hard metal can be thor 


deflection 
observing all 
properties of 
exploited 


Conclusions 

The author cannot conclude a paper of this 
without making a specific recommendation 
fore, if asked to select a combination of materials 
for punch and die he would state molybdenum 
high-speed steel for the punch and carbide for the 
die, if die design is unsuitable for carbide then a 
high-carbon vanadium water-hardening steel for 
the application 

Che main points to consider are 

1. Buy material with a known history from a 
fully equipped supplier. 


tun 
type 


there 
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2. Carry out all manufacturing operations in 
accordance with the material supplier’s recommenda 
tions 

3. See that the heat treatment of 
carried out under completely controlled conditions 

4+. Record most completely the history of every 
tool; the bar it was made from, the condition of the 
bar, the heat treatment it was given and its final 
hardness 

5. Carry out a system of crack detection through 
out the manufacture of the tool 

6. Whenever a steel tool is taken from the tool 
et it should be stress relieved at a temperature just 
below its final tempering temperature as a matter 
‘f routine, and crack detected before re-use 


steels are 
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DISCESSION 


Mr. D. SETTLE (Jessop Saville Ltd 
the representative of a steelmaker, he would like to 
refute one statement made earlier to the effect that 
vacuum-melted materials were not commercially 
available. He would be glad to take the particulars 
f anyone desiring it! 

Mr. Rocers (Hadfields Ltd 
more technical aspects of tool-steel selection, said he 
did not think that it could be divorced from some of 
the comments Mr. Morgan* had made in his paper 
On the question of design, obviously, in the selection 
of any steel for any duty, it 

to consideration the operational conditions as fat 
could be estimated 

Mr. Morgan had mentioned 
investigated the question of stresses in extrusion 
tool assembly He would like to take him up on 
rhe company with which Mr. Rogers 
work in this 


origin he 


said that, as 


referring to the 


was necessary to take 


as these 


that no one had 


this point 


I 
was associated had done a lot of 


connexion, and it was not of recent 
discovery that, for a highly loaded punch, it was 
preferable to use a tapered head, went back possibly 
so he would like to dispense with any 
thought that the British steelmakers and engineers 
were well behind the Continent in these problems 

In order to calculate the stresses, it was necessary 
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line; it 
were 


a datum necessary to 
radial pressures likely to be 
encountered, and this could be easily overcome by 
fitting strain gauges to the outside of an assembly 

At present, many of those engaged in cold-extrusion, 
spoke in terms of 60 tons per sq. in. and 70 tons per 
sq. in. Why they wanted this, he did not think, to 
be quite frank, they knew. They spoke in terms of 
excessive interference fits Mr. Comley, for 
instance, had mentioned one of 0.004 in. per inch 

He would submit that this was excessive and likely 
to do much more 


t <tart 
) idl 


r was 
know 


with 
what 


harm than good 


Availability of Vacuum-melted Steels 
would like to endorse the views of the 
speaker to the effect that vacuum-melted 
number of processes, readily 
he Sheffield steelmakers were not 
inaware of the problem. They looked to the cold 
forging industry to supply them with certain basic 
data, for instance, on the die. Was the mechanism 
that they had to look at in the die abrasion or lack 
f strength? The two were diametrically opposed, 
not possible to provide both at the same 


] 


steels a were 


lahle 
1vauadile 


and it was 


time 
Mr. COMLEY said as his paper 
materials” he had been careful to avoid theoretical 
tool design. It was far too technical and mathe 
matical, and when he had seen Mr. Morgan’s paper 
he was very glad that he had not mentioned it. The 
ulty was always that when considering loads 
ls there always the difficulty of the 
difference between theory and practice 
A. G. SHaw (Uddeholm Ltd 
to enlarge on his preference for the 

cat treatment 
Mr. CoMLEy said that it was a personal preference 
were any furnace manufacturers present, he 
but in the case of fairly small tools the 
very satisfactorily An 
it was a clean operation ; 
In the case of cold 
ools the finishing operation was under 
followed by 
simpie 
Also, they 


input ol 


dealt with 
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salt-bath 


most 
a heat treatment, and wa: 
Salt baths could be explosive, but 
nt thi 
distortion 
bath was faster than that from a 
boxed up 
hot quickly 
cracked by 
quickly. He had never found 
well annealed and properly 
most salt baths had a 
heat arrangement aiter paying for 
apparatus one might just as well use it properly 
t was possible to over-emphasize slow-heating 
What was important was that the time at temperature 
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The author then showed some slides of graphs 
which illustrated the various degrees of distortion 
exhibited by various types of heat-treatment plant). 
He added that they were all quenched in oil. One 
had been heated in a hearth furnace, one in salt and 
another in salt at a low temperature followed by oil 
quenching. It showed a marked difference. He 
could not guarantee that the difference would be 
obtained every time, but it usually followed that 
the amount of distortion present on tools of the 
long, thin punch type was reduced by the use of salt 
rather than conventional box furnace hardening 
A second slide shown illustrated the distortion in 
ball races when quenched by three different methods 
One thing that he would like to point out was 
that while he had shown a number of photographs 
in his paper, of very bad tool steel, he had not 
shown any of good steel. 


































































Retained Austenite 

Mr. G. C. NuttinG (Wilmot Breeden Ltd.) said 
that the author had dealt with types of defects 
caused by condition of materials and also heat 
treatment, but he had not mentioned possible 
failures through retained austenite. This was one 
factor that should be impressed on people doing heat 
treatment, so that it might be prevented or over- 
come if it occurred. 

Mr. CoMLEY said that he had thought about 
retained austenite until he had begun to look at 


some “micros” showing minute quantities of 
retained austenite in tool steel, and had then 
decided that it would be difficult to illustrate it. He 


had referred to the question of double tempering, 
which was primarily designed to take care of 
retained austenite. The latter feature manifested 
itself in two ways. If it was ready to change, one 
would get a change to the hardened state, which was 
undesirable. If it was fairly stable it would have a 
reverse effect and probably cause a punch to barrel 
He had realiy tried to avoid technical metallo 
graphic discussion, because unless one was inti- 
mately concerned with metallography it did not 
mean much. What did have meaning was what he 
had tried to emphasize—that it was necessary to 
follow most explicitly the heat treatment laid down 
by the steel manufacturer, because he knew all 
about retained austenite. It was his job to provide 
the information and often, according to the prevalent 
beliefs in the firm, one slightly different 
opinion of its importance, and of the method of 
treatment. 

Much effort had been put into sub-zero work. He 
had tried sub-zero quenching on tool steels for cold- 
extrusion punches, but it did not seem to matter 

they broke just as easily either way. It was probably 
something that required investigation more on a 
research-laboratory scale than on the average works 

laboratory scale. Using double tempering should 
eliminate the problem. With the layout that he 
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recommended, at least three tempers would be 
produced and these, between them, ought to take 
care of the retained austenite. 

Mr. D. A. Oxtver (B.S.A. Group Research 
Centre) said that, as retained austenite had been 
mentioned, he would like to sound a note of warning 
about final grinding. It was well known that it was 
possible to have a few ten-thousandths of retained 
austenite in high-speed steels and certain complex 
alloy steels, and if a final temper was not put on the 
tool there would be the risk of this very thin film 
transforming under pressure 


Carbide Segregation 

Mr. Kirk (Samuel Osborn and Co. Ltd.) said 
that carbide segregation appeared to be one of 
prime importance in ensuring uniformity of 
properties, particularly in the larger sizes of tools 
Che cellular carbide form visible in a number of 
Mr. Comley’s photomicrographs was a natural 
feature of the solidification of high-speed steels in 
particular, and also high-carbon high-chromium 
types. It was only by a considerable amount of 
hot work that these networks could be broken up— 
modified and generally elongated, giving a more 
uniform appearance. It would follow, therefore, 
that in the larger sizes of bar which migut be 
required for larger extrusion punches in particular, 
the amount of hot work applicable was limited, if 
only because, in the larger ingot size, usually the 
centre segregations were heavier, and there was a 
lower cooling rate in that portion. One helpful 
suggestion was to supply a suitably pre-shaped 
forging, so as to provide the maximum amount of 
work on the stem of the punch 

He fully agreed with the remarks concerning the 
requirements for quality control, and from this 
aspect, his organization provided specially selected 
and tested materials for such exacting demands 

Heat treatment was very important. He had been 
particularly interested in the references to retained 
austenite, also those in relation to grain-size and 
obtaining the maximum degree of toughness in the 
finished tool. His own organization had found that 
there was an advantage in heat treating high-speed 
steel tools in particular. These appeared to be the 
more favoured qualities recently and they had 
found that an advantage was to be derived by 
decreasing the hardening temperature by 20 or 30 
degrees below that normally applied. This would 
retain a fine grain-size and allow a certain amount 


of latitude for any variations that there might be in 
the temperature communications of the heat- 
treatment furnaces and salt baths The lower 


hardening temperature would also tend to give less 
retained austenite in the hardened tool. Tempering 
was vitally important and he usually recommended 
two, and preferably three, tempers—particularly a 
final tempering treatment after grinding. 
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New Methods of Heat Treatment 

New methods of heat treatment were under 
investigation in the metallurgical field. There had 
been discoveries in this country in that direction, 
and various patents had been drawn up covering 
controlled transformation of tool steels by holding at 
intermediate temperatures during the hardening 
process, so as to obtain a more uniform martensite 
transformation, which was freer of harmful internal 
stresses. In the United States various processes 
had received prominence of late. One of these was 
the Bassett process, about which very little was 
known. It was understood that transformation 
within a magnetic field was one of its features. It 
was felt that further work on this type of treatment, 
combined with selection of the best possible 
quality of steel, should help to provide for the 
ultimate optimum condition in cold-extrusion tools. 
He also agreed with the need for full co-operation 
between the steel manufacturer and those operating 
cold forming processes. It was only by free inter- 
change of data and continued research into the many 
fascinating aspects of the subject that the ultimate 
desired improvements would be achieved. 

The CHAIRMAN said he imagined that when a 
punch was machined some coolant was used. 
Could this cause hydrogen pick-up, resulting in 
failure due to hydrogen embrittlement ? 

Mr. CoMLEy said that in his paper he had made 
the statement that he had discussed the possibility 
of surface treatment on tools, and had said that his 


guiding rule was that nothing should be put on the 


surface if it could be put inside. This applied to 
hard chromium plating, which was the prime cause 
of hydrogen embrittlement. He had never known 
it to result from coolants. He would not say that it 
would not happen because these days, when he put 
a cold piece of steel in a lathe the temperatures 
sometimes got up around melting point, and there 
were hydro-carbons in the oils. He had often been 
asked about hard chromium plating of tools and he 
thought that in tools of the cold-extrusion type it 
was to be avoided because one was subjecting a 
highly strained piece of material to one of the things 
that could crack it very easily—hydrogen. It was 
not possible to avoid hydrogen in hard chromium 
plating and from the literature that had been put 
out about removing hydrogen from such things as 
\-in. diameter springs, it appeared that no one was 
really certain when it was removed. It became an 
even more difficult problem on 2-in. diameter 
punches, etc., so any operation on a tool which 
would in any way introduce hydrogen into the 
lattice should be avoided. If surface treatments 
were required, the case-hardening nitriding treat- 
ments should be used. 

A SPEAKER said that it was fair to say that retained 
austenite was one of the major problems engaging 
the metallurgists in Sheffield today. Their en- 
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deavour, in the development of new tool steels, was 
directed to ensuring that the retained austenite 
would be transformed by high-temperature temper- 
ing, as distinct from any refrigeration process, 
which could be a rather difficult business and not 
always successful. 

Reference had also been made to segregation in 
the 12 per cent chromium steels with 1.5 to 2 per 
cent carbon. Here again, it was hoped that by the 
application of the newer steelmaking techniques it 
would be possible to obviate to some extent the 
vicious pattern of segregation encountered in large 
ingots in this type of steel. 

Mr. Hunpy (Steel Peech and Tozer) added that 
one point to remember about hydrogen was that it 
could arise during the corrosion of tools, and even if 
not obviously visible, produce spalling and cause 
trouble. There was evidence of this happening in 
cold mull rolls 


Sulfinuz Process 

Mr. H. D. Butron (Kayser Ellison and Co. 
Ltd.) said that the Sulfinuz process had been 
mentioned by Mr. Morgan, who admitted that his 
paper had been prepared a long time ago, when no 
results were obtainable. Could he give any further 
information now ? 

Mr. A. E. WALMSLEY (R.O.1 
as yet no results were available 

Mr. CoMLey said that he had never used it on 
punches, but had used it for other cold-working 
operations. In his experience it was erratic in as 
much as on one particular operation which presented 
a very thorny problem it worked wonders, yet on a 
differently shaped too] it had the reverse effect. 

Mr. L. R. Hawtin (I.C.I. Metals Division) said 

his metallurgical colleagues had always 
assured him that low-temperature treatment, at 
around 150 C. following the application of 
chromium was essential so far as hydrogen pick-up 
was concerned 

Several speakers had referred to vacuum-melted 
steels, but had only mentioned their availability or 
non-availability. What were the advantages, if any, 
of these materials ? 

Mr. CoMLey replied that at one time he had 
thought that by immersing a piece of steel in boiling 
water at 150° C., the hydrogen was removed, but, 
having read published data on this he had come to 
the conclusion that this was not necessarily so. He 
had seen tools that had been chromium plated and 
stress relieved, but nevertheless had broken in a 
fashion that could only be due to hydrogen 
embrittlement. He did not think that the answer 
was as Categorical as was suggested. 

With regard to vacuum-melted steels, if a cold 
extruder in Birmingham wanted a piece of 3-in. 
vacuum melted high-speed steel immediately, he 
could not get it. He would think that the advantages 
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were purity and cleanliness, but would leave that to 
a member of a steel manufacturing firm. 

Mr. D. SeTrLe (Jessop Saville Ltd) said that 
vacuum-melted steels were certainly cleaner, pro - 
vided they were melted in the right way. He hadin 
mind the right melting conditions. They woul d 
certainly have a better carbide distribution. As had 
been suggested, one of the greatest problems at the 
moment was the question of carbide segregation, 
both in high-speed steels and high-carbon chrome. 
It was felt that vacuum arc melting could give 
considerable improvement in that direction. In 
terms of mechanical strength, it was possible to 
obtain better transverse properties and greater 
strength. 

It was true to say that it was not possible to obtain 
vacuum-melted steel at short notice. The manu- 
facturers were not saying yet that it would give far 
better results on cold-extrusion punches. Frankly, 
at the moment they simply did not know. They 
expected and hoped that it would but felt that it 
would be foolish to say so at this stage. So far as 
hydrogen embrittlement was concerned, he thought 
that 150 C. was far too low. One ought to be 
looking for a temperature around 425 or 450 C. 
He had recently been concerned with some cold 
drawing where a cold die had been chromium 
plated in the bore. There had been a crop of 
unexplained failures, and definite improvement had 
been achieved by raising the baking temperature 
from 150 to 450° C. 

Mr. D. A. Otiver (B.S.A. Group Research 
Centre) said that, in hard chromium plating, most 
of the hydrogen went into the steel during the 
preliminary etching operation. That was when 
reverse plating was taking place. It was the 
dangerous period, so it was important that the hard 
chromium plating should be done by someone who 
knew what he was up to. It was a difficult matter 
because the lattice was jammed hard with inter- 
stitial hydrogen atoms and if one tempered too 
much this would produce a soft chromium plating 
which would have lower wear resistance. It was 
important to distinguish what was being gained on 
the one hand by tempering and what was being lost 
on the other in regard to hardness. Experience 
indicated that 450 C. was a sound figure. The 
first stage of hydrogen evolution would be over by 
then. There were actually three humps in hydrogen 
evolution when the hard chromium plated deposit 
was heated up to about 120 C., and marked 
softening of the deposit occurred if tempering was 
effected at 500° C. or 450 C. might be the better 
compromise. 

Mr. J. D. MANTLE (Ministry of Aviation 
referring to hydrogen embrittlement, said that 
although gas analysis might indicate that the 
hydrogen had been eliminated, the damage that it 
had caused had not. 
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He would like to know whether there was any 
reason why steam-heat treatment of tool steels 
should not be employed. It had certain advantages 
in drills. Had it ever been tried in punches for 
extrusion ? 


In the creep-resisting steels, vacuum-melted 
stock was a different proposition for machining 
from air-melted stock. Had anyone had an 


experience in machining vacuum-melted high-speed 
steels ? 

Mr. CoMLEY said that it had always seemed to 
him that if one had a highly-stressed tool and hydro- 
gen got into it, there could be some form of incipient 
cracking, which would not necessarily take place 
throughout the whole tool, until it was used. 


Steam Heat-treatment 

With regard to steam-heat treatment, he had done 
some work on the formation of oxide films by steam 
on punches, but it had not balanced out other 
variations which existed, as between casts of steel, 
etc. 

Steel made by conventional means had behind it 
the advantage of many years of “know-how”. He 
felt that it would be some time yet before vacuum- 
melted steel could be evaluated against such steels 
but theoretically it should show some advantage 

Mr. D. SETTLE (Jessop Saville Ltd.) said that 
vacuum-melted steels were inferior in machin- 
ability. He wondered whether there might be some 
confusion between vacuum-melted stock and some 
of the “‘super alloys” which could only be made in 
the vacuum furnace. 

Mr. J. D. MANTLE (Ministry of Aviation 
that his experience had been with creep-resisting 
materials which had previously been made in the 
air-melted condition. They were now vacuum- 
melted and the difference was tremendous; so 
much so that the machine shops were almost at a 
standstill. 

Mr. Kirk (Samuel Osborne and Co. Ltd.) said 
that he wished to refer to the effect of very heavy 
and rapid cold working on the temperature rise both 
in the billet and quite often in the surface layers of 
the cold extrusion tools. He had come across tools 
in high-speed steel which had suffered a fall in 
hardness such as to suggest temperatures up to 
600° C. It would be thought that at these high 
temperatures lubrication would be suspect; it 
might be necessary to use alternative lubricants. It 
might be that only at high production rates did these 
increased temperatures apply. He would welcome 
any comment, because it was obviously important if 
one expected temperatures of this order to be 
attained, to know exactly what was required so that 
the tool materials could be designed to meet the 
demands. 

Mr. MorGAaN (R.O.F., Birtley) said that probably 
Mr. Walmsley could say more about it, but to his 


said 
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own knowledge the temperature of the component 
reached about 120 C. It suggested, of course, 
that the temperature at the working head of the 
punch would be a lot higher. 


Temperature During Extrusion 
Mr. WALMSLEY (R.O.F., Birtley) said that there 
was indications that the temperatures sometimes 


reached during extrusion were of the order of 


800 or 900° C. He attributed many tool failures to 
this. He knew very little about it, but found that 
the carbide distribution greatly influenced the 
absence of cracks. 

Mr. CoMLEy said that he was very pleased to hear 
this because he had looked at quite a number of 
punches and the incidence of failure seemed to be 
very much like that which occurred in hot work 
punches, where such temperatures were experienced. 
It seemed to explain to a certain extent some of the 
success of the 18 4/1 molybdenum high-speed 
steels—perhaps a little more than the difference in 
mechanical properties. He could not be absolutely 
certain but he had gained that impression, and it was 
gratifying to note that Mr. Walmsley had found the 
same sort of thing. He had seen many punches in 
many firms and it was always the same, so it was 
fairly widespread. It might be interesting to know 
how far one could take this. If it was purely a 
question of the breakdown of the punch being due, 
in many cases, to cracks arising from heat, it was 
difficult to know what to do about it, because in the 
hot work industry one had a very finite tool life 
which was entirely fixed according to the working 
temperature. Normally the higher the working 
temperature the lower the tool life, and at tempera- 
tures of 800 or 900 C., the tool life could be very 
low. The problem had not been solved by the tool 
steel trade. There were now in existence new types 
of hot working steels, one contained a high percent- 
age of cobalt and showed a very marked increase in 
life compared with the conventional high-speed 
steels, and it may be that work in that direction 
would be advantageous. 

Mr. Kirk said that he had been interested to hear 
of a possible temperature of 800° C. It appeared 
extremely high and the thinking of his own organiza- 
tion was to some extent substantiated in that there 
was available a high-carbon high-vanadium high- 
speed steel containing additional cobalt which had 
enhanced resistance to heat and thus high abrasion 
resistance. 

He added that one further precaution might be 
taken to obviate these thermal stress failures. It 
was to pre-heat the punch. Actual operators might 
care to comment. 
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Mr. J. D. MANTLE found it difficult to reconcile a 
temperature of 800° C. in operation on the one hand 
with Mr. Griffiths’ statement in his paper. He 
would have thought that if the material was in that 
region no work hardening would take place. 

Mr. COMLEY said that only the surface was at 
800° C 

Mr. MANTLE said that it was also the surface that 
was work-hardened. 

Mr. CoMLEY replied that this was so but that the 
work-hardening on a cold-extruded slug extended 
throughout the section. It was conceivable that 
there might be a drop in hardness on the surface 
but the section tiself was completely worked and 
there would only be a breakdown at a temperature 
of the order of 150° C. on a very severely work- 
hardened mild steel. 

Dr. WALLACE said that the average temperature 
produced in an extrusion operation could quickly 
be calculated from the extrusion load. Something 
greater than 90 per cent of the extrusion work 
actually appeared as heat and therefore, by taking 
into account the specific heat and density it was 
possible to calculate the actual temperature. Very 
high temperatures were produced around the regions 
of extensive distortion, particularly the inside of the 
corners during backward extrusion. Here the 
temperature rise could be very much greater than 
what one would want as an average value. It was 
a fact that it was possible to melt materials by cold 
extrusion. It had been done in the case of tin and 
lead, and there was no reason why it should not be 
achieved, with very high reductions, in the case of 


steel 





Phosphate Coating etc. for Cold Extrusion— 





Discussion 


Continued from page 189 

appeared normal. There was no suggestion of 
pick-up. It was only out of curiosity that he had 
looked at it. 


Surface “Stretch” 

” Mr. MorGAN, developing this theme, said that 
he had analyzed the surface stretch both externally 
and internally. In a hollow can, the stretch of the 
material in the walls went up to 1,700 per cent 
without breakdown of the phosphate lubrication. 
He did this sort of thing quite regularly, and out of 
the thousands of components processed every week, 
they had never seen a case of breakdown of the 
phosphate coating. : 

Mr. P. GRANBY said that in the United States they 
spoke of lubrication spread as being up to 27 to | 
on tool finish and gave the figure of 10 micro-inch. 
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FLOW-LINE 
PRODUCTION 
for Batch Work 


Vethods in use at the 


& Paddington Green Works of 


JAMES H, RANDALL AND SON LTD. 


LOW-LINE production methods are normally 

considered the speciality of the mass-produc- 
tion plants, but this idea has been dispensed with 
at the Paddington Green Works of James H. 
Randall and Son Ltd. where flow-line techniques 
are applied to batch work. Presses, press brakes 
and spot welders form permanent features of the 
lines and additional spot welders, drilling machines 
and other equipment are moved in and out of the 
line as and when required. 

The first of these lines, Fig. 1, comprises a 
10-ton press for notching work, a 100-ton Craven 
press, an 8-ft. Rushworth 80-ton press brake, a 
12-ft. Armstrong 100-ton press brake, a 60-kVA 
Metro-Vick spot welder and any equipment that 
may be needed for a particular job. The machines 
are arranged facing each other with a long table in t 
the gangway between. In this way, minimum _, ae 





handling is required whatever the sequence of ee ee er ee a 
operations and a component is replaced on the ind Son Ltd., although the quantities required are in ti 
batch classificatior 
Fig. 1.—Plan of the layout adopted for the first line The 
machines are arranged facing each other with a long table floor a minimum number of times once the blank 
between them. An ther line similar to the first ts installed hac been picked up. 
and both are used mainly for sub-contract work 

A second line is arranged in the same way with 
WH similar machines. This is preferred to having one 
big line since it is possible to keep production 
balanced and machine utilization at a high level 
Various components for a given product can be 
processed to converge simultaneously at the 
assembly area. 

Non-conformity of approach is also evident in the 
design of press tools and very little use is made of 
standard parts. Tool design is dictated by the job 

60 KVA in hand and every effort is made to include as many 

METRO- 100 TON operations as possible in one tool. Although little 

VICK CRAVEN PRESS —_use is made of standard parts, considerable use is 
a made of old outdated tools; for this purpose a 
record is kept and once the main requirements for a 
10 TON PRESS new job have been decided, suitable redundant tools, 

that can be rebuilt, are utilized. 


100 TON i2ft 
ARMSTRONG 
PRESS BRAKE 
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Sub-contract Work 

The two main production lines are used pre- 
dominantly on sub-contract work. Material is 
guillotined to size in a separate department adjacent 
to the material store. It is then fed to either of the 
two lines or to separate production facilities where 
the range of Randalrak, Rigirak, Planstore, Ranplan, 
and other standard equipment is made. Some of 
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the work for these units is done on the lines, but by 
far the biggest percentage is sub-contract work with 
batch sizes varying from 50 to 7,000 components. 

A special air-tight fitting drawer, Fig. 2, recently 
progressed through Randall’s workshops provides a 
good example of the application of their approach. 
The drawer is made up from six major components : 
the main body, two runners, the back and the 





Fig. 3 (top left ten-ton press 
included in the firsa line for notch- 
ing work The general order of 
the machines is relatively unim- 
portant as the sequence of opera 
trons varies from job to job 


Fig. 4 Punching and 
forming the outer member of the 
carried out in the 
econd line. The size of the second 
that the flow of work 
assembly shop is balanced 
thus reducing the length of time 
the job is in the shop. 
7 
Fig. 5 (left First tool on the 
press brake rivets runners in place 


after runners and rivets have been 


k vaded 


7 
centre 


lrawer-front 1 


iimé ts such 
to the 











Fig. 6 (right The second{tool folds 


the main body sides 











Fig. 7 (above The back and inner 


front members are spot welded to the 


main bedy by the Metro-Vick 75- 
kVA in the assembly shop, where part 
converge from the two separate lines 


Fig. 8 (right The outer front 
member is hooked over the inner 
member top and secured in place with 
five PK No. 8 self-tapping screws 
through the bottom flange. Finally, 
runner rollers, and stops, are fitted 





inner and outer members of the front. Material 
throughout is 16-s.w.g. aluminium except for the 
runners which are from 16-s.w.g. steel. 

The first part to be started is the runner. The cut 
blank is received from the guillotine shop and two 
rows of holes are punched in each runner on a press 
brake. This is followed by punching two square 
holes in one end on one of the presses and two 
profiled holes in the other end on the second press. 
Finally the flat strip is formed in the second 100-ton 
press to obtain the top-hat shape that can be seen in 
the illustration of the complete drawer. 

The runners are made first so that the centre 
distance of the two rows of holes can be measured 
after forming, and stops on the press brake set to 
this dimension. The oblong blank for the main body 
is then taken and two sets of double-row holes are 

(Continued in page 222) 
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An Introduction to the 


THEORY AND PRACTICE 
OF FLAT ROLLING—7 


By the late C. W. STARLING, B.Eng., A.M.I.Mech.E. 


(Continued from page 146, Februar) 


THE MEASUREMENT OF ROLLING LOAD 
AND TORQUE 


N the previous discussions on the forces on the 

material, the rolls and the housing, the roll load 
has entered into every calculation and is probably 
the most important single factor in the design and 
operation of a rolling mill. When designing a mill, 
the first essential is for the customer to specify 
exactly the work to be done on the mill. From these 
requirements the rolling load for the various 
rolling schedules is calculated as accurately as 
possible and the mill designed for the appropriate 
safety factor on the loads obtained from the calcula- 
tions. Many methods of calculating rolling load 
have been suggested, some of which are more 
accurate than others, but all are alike in their 
complexity and all depend on an accurate knowledge 
of the coefficient of friction. Probably the most 
widely accepted method of calculation of load and 
torque in hot rolling is that due to Sims and in cold 
rolling to Ford and Liania 

The measurement of roll force on a production 
mill has a great many uses apart from the obvious 
one of indicating to the rollerman when his safe 
limit of load has been reached. It has already been 
shown that the roll cambers are very important and 
the exact camber required to give a flat strip can 
only be obtained at one specific rolling load. At any 
load less than this, the camber will be too great to 
compensate for the roll bending and this will result 
in a loose middle to the sheet and similarly, if the 
roll load is too great, the camber will be insufficient 
to compensate for roll bending and the strip will 
have loose edges. Ifthe mill is fitted with a roll-load 
measuring device, a table can be drawn up showing 
the correct load for a given reduction on a particular 
width of sheet. This is normally found by rollermen 
by experience and by trial and error, but if such a 
table could be obtained from accurate roll load 
readings, it should be possible for a mill manager to 
survey the rolling schedules and arrange the pass 
reduction for each width to give maximum produc- 
tion and to suit a standard set of roll cambers. Any 
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slight errors in camber can be compensated for by 
differential water cooling of the rolls 

Chere is a further important use for load meters 
in a production mill and that is to help scientists and 
research organizations in their work on rolling 
theories. All scientific work carried out in labora 
tories must necessarily make use of small mills, and 
in rolling particularly, it is not always possible to 
adapt results obtained on small low-speed mills to 
high-speed production units. Accurate load mea 
surements taken from production mills under a 
variety of conditions will, therefore, give invaluable 
assistance in checking rolling theories 

The use of rolling torque has not been so evident 
in previous chapters, but it is obviously essential in 
designing a rolling mill. The power required for 
various pass schedules and speeds will be calculated 
from the torque and all the detailed design, such as 
the size of the roll-neck and drive details will 
depend on the torque. The rolling torque can be 
calculated in any of several ways, but again is 
dependent on the coefficient of friction. It is not 
easy to measure the actual torque required for the 
deformation of a bar between the rolls, as the roll- 
neck bearings are very heavily loaded and a 
substantial torque will be required to turn the roll 
neck in the bearing. This is particularly the case in 
the old-type mills running on brasses, when the 
roll-neck-bearing torque may be greater than the 
actual rolling torque. Measurement of the torque 
input to a mull is not a great deal of help to the 
rollerman, as he is more interested in the load on 
the motor drive and in practice, it is usually 
sufficient for the rollerman to have an indication of 
the current in the main motor. When drafting 
very heavily in a slabbing mill, it is quite usual for 
the main motors to hesitate and even stop momen- 
tarily as the ingot enters the rolls. The motor 
current will often show an overload, and as the 
speed drops, the torque will reach a very high value 
and an actual measurement of torque on the input 
shaft would be a help in this case. Again, measure- 
ment of torque under production conditions would 
be a great help to scientists. 
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Methods of Load Measurement 
The requirements of a_ roll-force-measuring 
device are :-— 
(1) It must be simple. 
2) It must be accurate. 
(3) It must have a fast response to enable transient 
load conditions to be seen. 
(4) It must not require a great deal of main- 
tenance. 
It must 
changes. 
6) It must not increase mill spring 
There are two ways in which the problem of 
roll-force measurement can be tackled. The first is 
to make use of one of the existing stressed members 
of the mill and the second is to add a separate unit. 
Various attempts have been made to use the 
stressed components of a mill to measure the 
rolling load, but none have been very successful 
The obvious place to attempt to measure the rolling 
load is on the mill housing. Although the stress in a 
housing post of a conventional mill is small, there 1s 
a considerable length to give a measurable change in 
length under load. If it is assumed that the posts 
are under a direct tension due to the rolling load, it 
is possible to measure the stress by various 
mechanical or electrical means. It has already been 


not be sensitive to temperature 


shown, however, that there is also some bending of 


the posts under load, which would affect the 
calibration of the load-measuring device. There 
are also subsidiary forces due to end thrust on the 
rolls, binding of the chock in the guides, twisting 
of the chock, etc. Neglecting all these errors, it is 
possible to use a simple mechanical system to 
measure the extension of the post under load. A 
long bar anchored at the bottom of the post and left 
free to move at its top end can operate through a 
lever system attached to the top of the post to move 
the pointer over a graduated scale, as shown in 
Fig. 123. A similar principle can be used with a 
hydraulic measuring device replacing the mechanical 
lever linkage. A rather more accurate method is to 
use a bar attached rigidly at both ends and measure 
the change in length by any one of several electrical 
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methods, the most common being change in 
resistance. Load-measuring devices such as these 
have been in use for many years, but have never 
become popular because of the difficulty in main- 
taining the accuracy and the difficulty in obtaining 
the initial calibration. 

Another possibility is to measure the change in 
length of the screw to indicate the stress in the 
screw and hence the rolling load. As far as can be 
ascertained, this has never been done, but there 1s no 
obvious reason why it should not be possible to 
drill a hole through the axis of the screw and insert 
a rod which would be attached rigidly to the bottom 
end of the screw, the remainder being free, as shown 
in Fig. 124. There are then several methods by 
which the difference in length between the rod and 
the screw could be amplified and used as an indica- 
tion of rolling load. The weakness of this is that the 
free length of the screw is constantly varying and 
hence the calibration would not be constant. It 
should be possible to add an electrical signal to 
correct the calibration for the free length of the 
screw, but this would add to the complication of the 
device and increase maintenance costs. 

It is just conceivable that the rolls themselves 
could be used to give an indication of the rolling 
load. In a four-high mill a measurement taken 
across the two diameters of the back-up and work 
roll at one end of the barrel would indicate the 
amount of flattening between the work roll and its 
backing roll under the rolling load. Mechanically, 
this would be rather cumbersome and there would 
be many detailed design difficulties, in addition to 
which, the calibration would be non-linear. There 
would also be substantial differences in the zero 
setting because of variation in roll temperature and 
because of roll wear. 

In the case of a hydraulically loaded mill the 
problem is simple as a measure of hydraulic pressure 
is sufficient to give a good indication of the rolling 
load 

The most satisfactory method of measuring rolling 
load now appears to be to introduce a self-contained 
load-measuring unit into the system. There are 
two possible locations for a unit of this nature, one 
being between the screw and the top chock and the 
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other between the bottom chock and the housing 
In existing mills, it is impossible to fit the unit below 
the bottom chock and the only remaining place 1s 
between the screw and the top chock. This 
complicates the mechanical design, as the load- 
measuring unit must have a bearing, under extreme 
pressure, which rotates with the screw and in most 
types of measuring device it is essential that no 
twisting action be transmitted from the screw to the 
body of the unit. 

In order to keep the mill spring to a minimum, 
the roll-force-measuring unit or load meter, as it will 
now be called, should as short as possible and should 
be a solid steel block. The problem is then to 
measure an extremely small change in length of this 
cylindrical block or a section of this block. 

There are many ways of measuring this change in 
length and they can be grouped into :— 

1) Mechanical. 
Electro mechanical. 
Hydraulic. 
Electrical, which can be sub-divided into the 
measurement of resistance, capacity, electro- 
magnetism and several other lesser known 
ones. 

5) Optical. 

Taking these various methods in the 
given :— 

1) A purely mechanical system could be made 


2 
3 
4 


order 


up by using a hollow cylinder for the main body of 


the unit with a delicate lever system to amplify any 
change in length of the block and indicate it on a 
scale attached to the outer circumference of the 
block. This is not really a practical proposition 
except in the case of a very large unit. 

There is, however, an interesting load meter 
working on purely mechanical principles which is 
designed and marketed by C. E. Johansson Ltd 
This is based on the Mikrokator amplifying 
mechanism. The principle of this can be seen from 
the simple toy consisting of a disc with two holes in 
the centre mounted on two pieces of string. The 
disc is twisted to wind up the string and it can then 
be kept rotating, first in one direction and then in 
the other by alternately pulling and releasing the 
ends of the string, as shown in Fig. 125. Similarly, 
if a thin ribbon of steel is twisted and held securely 
at each end, any variation in length between the 
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supports will cause the ribbon to twist a little. The 
rotation of the centre portion of the strip in relation 
to the change in the distance between the supports 
is a function of the physical properties of the strip, 
the dimensions and the pitch of the twist. A graph 
can be plotted showing the relationship between the 
rotation at the centre of the strip and the change in 
length between the supports and over the normal 
working range this is a straight line relationship. 
This mechanism can be made extremely sensitive 
by using suitable strip and a light-weight pointer 
and it is not at all unusual to have a mechanical 
amplification of more than 5,000 to 1. By the use 
of a simple lever system at one end of the supports, 
it is easy to obtain a further 10 to | amplification, 
giving an overall amplification of 50,000 to 1. In 
this type of mechanism it is essential that the 
pointer is as light in weight as possible and as small 
as possible in cross-section. The mechanism is so 
delicate that the effect of air damping on the 
pointer can be quite pronounced and in order to 
obtain a very rapid response the pointer must have a 
very low inertia, otherwise the periodicity of the 
pointer will be lower than that of the system. It is 
usual to use a tapered glass tube, with a diameter of 
only a few thousandths of an inch at the large end 
and this has a tip of Duralumin to make it easily 
visible. A possible application of this principle to a 
load meter is shown in Fig. 126. This consists of 
a hollow steel cylinder with a central rod attached to 
the bottom of the load meter. This rod bears 
against the end of a ball crank lever, which forms 
one support for a Microkator strip, which is 
attached at the other end to a fixed support mounted 
on the side of the load-meter block. The pointer 
then registers load directly on a scale mounted on 
the side of the load-meter block. This can be a very 
accurate instrument and has been used with some 
success on small rolling mills. It is, however, a 
little too delicate for general production use. 

2) Various electro-mechanical methods of 
measuring the change in length of a load-meter unit 
have been developed and there is one which is 
available from Boulton and Paul Ltd. This consists 
of a hollow steel cylinder with a peg attached to one 
face. Any change in length is picked up by a lever 
system, amplified, and turned to give a horizontal 
movement to a rod which forms the core of a 
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differential transformer. The principle of this load 
meter is shown in Fig. 127. The differential 
transformer is now well established as a means of 
measuring small displacements and consists of a 
cylindrical former with a primary winding and two 
secondary windings. A soft-iron core can move 
along the axis of the transformer and at a given zero 
position of the core, the voltages induced in the 
secondary windings by a given primary voltage are 
equal in magnitude and can be connected together 
to cancel out. Any movement of the core from the 
zero position then increases one secondary voltage 
and decreases the other, giving an output voltage 
which is proportional to the displacement of the 
core. This linear relationship is accurate for small 
movements only and these instruments are made 
commercially to cover various ranges, the most 
sensitive one which is freely obtainable having a 
linear range of 0.050 in. In general, the higher the 
frequency of the applied voltage, the faster is the 
response of the system and an accuracy of about 
plus or minus | per cent is clamed. The differential 
transformer is not yet quite sensitive enough for 
direct measurement of the variation in length of a 
load-meter block, but when amplified mechanically 
by a simple lever system, as shown in Fig. 127, they 
form a simple and robust measuring system. 

(3) Various hydraulic load meters have been 
developed and sold under different trade names, but 
as yet none of the hydraulic ones have become 
popular for rolling-mill use. Perhaps the best 
known one is the Statimeter, which is used exten- 
sively for measuring the thrust of jet engines and for 
similar work in testing thrust from compressors. 
The principle of the Statimeter can be seen from 
Fig. 128. A ring-shaped rubber tube is held in an 
annular recess and applies pressure to the rubber 
tube, which is filled with an incompressible mixture 
of glycerine and water. When pressure is applied, 
some liquid is displaced via a capillary tube to a 
Bourdon-tube-type pressure gauge. These instru- 
ments have been used with a great deal of success 
under carefully controlled conditions, but they are 
hardly robust enough for rolling-mill work. 

There is another type of hydraulic gauge, which 
has been made in small units for various purposes 
and which could possibly be adapted for rolling-mill 
work. This consists of a heavy steel cylinder filled 
with an incompressible fluid, with a capillary 
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leading to a small-diameter measuring tube, as 
shown in Fig. 129. When the main cylinder is 
compressed under load, fluid will be expelled and 
rise up the measuring tube. The distance it moves 
up the tube will be amplified from the movement of 
the main cylinder by a little less than the ratio of the 
diameters of the cylinder and the measuring tube 
This is very simple and robust enough for rolling 
mill work, It can be made very heavy, so that it has 
little effect on mill spring, but the chief disadvantage 
lies in the high temperature coefficient. It will be 
seen that the major difference between the two 
types of hydraulic units mentioned lies in the fact 
that in the first case the hydraulic fluid is under 
pressure and it is the pressure which is used as the 
measuring medium, whereas in the second one the 
fluid is under atmospheric pressure only and it is 
the movement of the fluid which is used to obtain 
the load measurement. 

ta) The electrical-resistance strain-gauge load 
meter is the only type which has been used exten- 
sively in production rolling mills. This was 
developed by BISRA and taken over commercially 
by Davy and United, who make them in all ranges 
up to 1,500 tons. Although on the face of it this 
type of load meter appears to be quite simple, it did 
in fact require a great deal of development before 
becoming a commercial proposition. The basic 
design has now been described many times in the 
literature, but for the sake of completeness, the 
principle will be given here. 

The load-measuring element is a solid cylinder of 
high-tensile steel which carries a net-work of 
electrical-resistance strain gauges bonded to its 
surface to measure the compressive strain in the 
block. The length ‘diameter ratio of the cylinder is 
important, as in practice it is not always possible to 
ensure that the load is truly axial or that it is evenly 
distributed across the face. If the length diameter 
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ratio is large so that the strain gauges are a com- 
paratively long way from the loaded face, any slight 
unevenness in the loading will have little effect on 
the strain distribution of the gauges. It has already 
been pointed out, however, that mill spring should 
be kept to a minimum and this implies the shortest 
possible load cylinder, so that, as in most things, a 
compromise must be reached. In fitting load cells 
to existing mills, it is usually found that the space 
available is limited and this fixes the overall height 
of the loadmeter. By careful mechanical design 
which eliminates uneven loading as far as possible, 
an accuracy of plus or minus | per cent can be 
obtained with a length diameter ratio of unity. It is 
very difficult to obtain this degree of accuracy if the 
ratio drops to less than |. 

A typical strain-gauge load-meter design is shown 
in Fig. 130. The choice of material for the main 
load-measuring element is important, as it must 
remain completely elastic at the maximum designed 
stress and should always produce the same strains 
A heavy forged-steel 
cover provides mechanical protection for the 
sensitive strain-gauges and also transmits the torque 
of the bearing cap to the chock. Care must be 
taken that the cover cannot possibly touch the 
flange and take some of the load. A bearing cap 
rotates on a phosphor-bronze insert and the thrust 
pad of phosphor-bronze or a laminated fabric 

The strain gauges are mounted on the measuring 
cylinder, as shown in Fig. 131. The vertical gauges 
measure the compressive strain and the horizontal 
ones are primarily used as temperature compensa- 
tion. Due to the hoop tensile strain, however, the 
horizontal gauges will actually measure a slight 
tension and will, therefore, increase the total 
reading on the Wheatstone Bridge circuit, shown in 
Fig. 132. This is the simplest possible arrangement 
and if a d.c. voltage is applied across the bridge, the 
reading of a microammeter will indicate the extent 
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’ of the bridge, due to the 
compression of the measuring cylinder. The 
deflexion of the ammeter can then be calibrated 
directly in tons load 

rhe a.c. potentiometric indicating circuit is the 
one most commonly used in practice for rolling mill 
instruments and the principle of this is shown in 
Fig. 133. The strain gauge bridge is supplied with 
a.c., usually at about 400 cycles per sec., and instead 
of reading the output from the bridge by a micro- 
ammeter, it is transformed to a higher voltage at ‘I 
Chis voltage is compared at point A with a voltage 
obtained from the input supply and adjusted by a 
circular potentiometer. When the bridge is in 
balance, the potential at point A is zero, but when 
out of balance the resultant voltage at A is amplified 
and operates a small servo motor, which drives the 
potentiometer in the appropriate direction until a 
balance is reached. The angular position of the 
potentiometer is then an indication of the out of 
balance of the bridge and can be calibrated directly 
in tons. This has the advantage for rolling-mill 
work that the pointer is mechanically driven from a 
small servo motor and can be made to any size 
required and mounted in any convenient position 

46) There are available various instruments 
which measure small linear movements by means of 
the change in capacitance of a parallel plate con 
denser. Attempts have been made to incorporate 
this principle in a loadmeter, but without any real 
Very briefly, the linear movement to be 


of the “‘out of balance 


success 








measured is transferred to the two plates of a 
parallel plate condenser and the change in capaci- 
tance, due to the change in spacing of the plates, is 
measured. The difficulty here is that to obtain an 
accurate reading, the plate spacing should be large 
compared with the displacement to be measured, as 
the capacitance does not vary in a linear manner 
with the movement of the plate. The capacitance is 
very sensitive to changes in temperature and it is 
difficult to compensate electrically for these changes. 

(4c) It was thought at one time than an electro- 
magnetic gauge may be suitable for development, 
but to obtain an accuracy comparable with the 
electrical-resistance strain-gauge load-meter re- 
quires a much more complicated design, both 
electrically and mechanically. The principle of this 
type of gauge is simple and normally a small 
ferrous armature is located in a magnetic path, 
which is completely closed except for a small air 
gap on each side of the armature. Inductance coils 
are wound on the two limbs of the magnetic circuit 
adjacent to the armature and deflexion of the 
armature alters the air gap, so affecting the inductance 
of the coils. This type of gauge has been described 
at some length by Ford and others. 

(4d) There are available commercially several 
types of variable-inductance transducers for measur- 
ing small linear movements. Usually a magnetic 
core moves inside two coils and causes a change in 
the reluctance of two magnetic circuits. An 
accuracy of | per cent is claimed, but as far as can 
be ascertained, this principle has never been applied 
to the measurement of load. 

(5) An ingenious optical method of measuring 
load has been suggested by Jennings and a small 
prototype unit built. This worked well in the 
laboratory and an accuracy of } per cent was 
obtainable. This instrument could probably be 
adapted for laboratory rolling-mill measurements, 
but is not robust enough for commercial use. 


A beam of light from a standardized source was 
passed through a filter made up from two glass 
plates and picked up by a photoelectric cell which 
provided an electrical signal proportional to the 
intensity of the light. The filter was made up of 
two identical glass plates each having parallel 
vertical lines, giving alternate black and clear 
marks on the plate. A line width of 0.005 in. 
alternating with clear glass spaces of 0.005 in. was 
used on the prototype. If the two identical plates 
are positioned so that the black lines coincide, the 


transmission of light will obviously be 50 per cent of 


that which would be passed if the glass plates were 
clear. If the plates are now moved slightly relative 
to each other it will be seen that the condition will be 
reached when the light will be blanked off com- 
pletely. The light passing between these two 
extreme conditions will then depend on the relative 
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position of the plates. By designing a load meter 
incorporating these two glass plates, it is possible to 
arrange a mechanical system which amplifies the 
strain in the load meter to move the plates relative 
to each other. By a suitable choice of line width on 
the glass plates and of lever systems, this type of 
instrument can be used to measure a wide range of 
linear movement. 

This method of measuring linear movements and 
hence loads, is given as a matter of interest rather 
than as a serious method of producing a commercial 
load meter and there is no point in describing a 
load meter incorporating the optical grating in any 
detail. 

Methods of Torque Measurement 

The requirements of a torque-measuring device 
are identical to those given for the load meter, 
except that instead of the criterion that it should not 
effect mill spring, should be substituted that it 
should not effect the rigidity and torsional stiffness 
of the shaft at which the torque is being measured 
It is not immediately obvious why it is necessary to 
make a direct reading of the torque and for this 
reason torque meters have not yet been used 
extensively on production mills. It is usual to have 
a reading of main motor current and from this it is a 
simple matter to calculate the torque output of the 
motor. It has been found, however, that the torque 
is by no means equally distributed between the two 
spindles and in actual fact readings have been taken 
in which one spindle was carrying the full rolling 
load and the other spindle has had zero torque and in 
extreme cases a slight negative reading. Very little 
is known about this phenomenon and it can only 
be assumed that it is due to differences in frictional 
condition between the two rolls. For this reason 
mill operators are now beginning to consider the 
advisability of torque meters, particularly on 
highly-stressed spindles, subject to shock load, as in 
a slabbing mill. 

As with the load meter, the various methods of 
measuring torque can be split up principally into 
electrical and mechanical. All methods basically 
measure the twist in the shaft over a measured 
length and use the straight line relationship 
between the angle of twist and the applied torque 
to calibrate the instrument directly in lIb.-ft., or 
ton-inches, in the same way as the load meter 
actually measures the compression in a steel block 
and makes use of the straightline relationship 
between compression and applied load. 


Ifr radius of shaft in inches. 
8 angle of twist in radians, in a length of I 
T — torque in ton-inches. 
C the rigidity modulus in tons per square 


inch = approximately 5,000 tons per 
sq. inch for steel. 
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rhen the relationship between the applied torque 
and the angle of twist is given by 
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Chere are many mechanical methods of measuring 

in this equation, but few can be applied directly to 
rolling mill spindles, as the space between the two 
spindles is usually limited. There is, however, a 
Patent, which appears to be very suitable for heavy 
rolling-mill spindles. The principle of this is 
shown in Fig. 134. Gear wheels A and B are 
attached to the two halves of a shaft which are 
joined together by a torsion bar. These gear wheels 
mesh with gears C and D, which are mounted 
co-axially, but which are free to rotate independently 
of each other. These in turn mesh with gears E and 
F, which are keyed to a common spindle, carried in 
a framework which is free to rotate about the same 
axis as gears C and D. When the two halves of the 
shaft are rotating at the same speed, all the gears are 
rotating, but the carrier on which the pointer is 
mounted remains stationary. If, however, there is 
relative movement between the two halves of the 
shaft, the framework which carries the pointer will 
move, the distance it rotates being directly propor- 
tional to the angular movement between the two 
halves of the shaft. 

rhis type of torque meter can easily be designed 
in a robust fashion to withstand the conditions 
obtaining in rolling mills and as the gears revolve, 
but do not transmit any load there should be little 
maintenance required. Some modifications will be 
required to suit existing rolling mill spindles, as it is 
not usually convenient to cut the spindle and insert 
a torsion bar. It is also usual to keep the designed 
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stress in a spindle to a low value to cater for shock 
loading and the torsion bar would form a weak link 
and probably require replacing at frequent intervals. 
It should, however, be possible to adapt this design 
to enable it to be attached to existing spindles, if 
necessary without removing the spindles. Fig. 135 
shows one way of attaching the gears to a shaft, 
working on a known gauge instead of a torsion bar, 
and if necessary, they could be made in halves and 
clamped in position on the shaft. 

It is a simple problem in epicyclic gearing to 
calculate the angular movement of the pointer for a 
given torque, but it is advisable to calibrate the 
scale by direct measurement. This can be done 
statically by clamping a lever on the shaft and 
hanging a series of known weights on the arm. The 
arm must, of course, be kept horizontal or an 
allowance made for any angular movement of the 
arm 

Several electrical methods of measuring torque 
have been suggested and used, but the only one 
which is being produced specifically for rolling 
mills makes use of the electrical resistance strain 
gauge. ‘The strain gauges are so arranged that the 
change in length of a line on the surface of the shaft 
at 45 deg. to the axis is measured. 

[he maximum principal strain in a shaft is at 
45 deg. to the axis and if / is the length of the strain 
gauge set at this angle and 5/ is the extension of the 
gauge under load, the torque can be obtained 
from :— 


where T is Torque in ton.-in 
r radius of shaft in in. 
( rigidity modulus (ton per sq. in 
5,000 ton per sq. in. for steel. 
j 


As usual, the strain is measured by means of 


a number of strain gauges in a Wheatstone-Bridge 
net-work. In practice, it is virtually impossible to 
ensure that a shaft is in pure torque and almost 
always there will be some degree of bending. The 
gauges must, therefore, be mounted in such a 
fashion that errors due to bending are cancelled out 
Pairs of gauges mounted and connected up, as 
shown in Fig. 136 will give this correction. If the 
shaft bends slightly around the axis AA, gauges 
Nos. 1 and 2 will increase in resistance by the same 
amount as gauges 3 and 4 decrease and the output 
of the bridge will be unchanged. Similarly, at any 
other angular position, strain due to bending will 
cancel out between the two sets of gauges. The 
mounting ef the gauges and protection against 
moisture and mechanical damage is of the utmost 
importance and should be carried out by specialists 
experienced in this class of work. The arrangement 
Continued in page 218 
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TWO-DAY SYMPOSIUM ON 
“COLD-FLOW FORMING” 


A two-day Symposium on “‘Cold-Flow Forming”’ 
will be held at the Wolverhampton and Staffordshire 
College of Technology under the aegis of the 
departments of applied science and production 
engineering; the chairman will be R. A. P. Morga 
O.B.E., M.I.Mech.E. (Superintendent, R.O.F., 
Birtley). The fee for the Symposium is {1 1s. and 
further details may be obtained from the College 
by writing to the Course Organizers, G. R. Morton, 
F.I.M., and H. Southan, L.I.M. 


PROGRAMME 
Thursday, March 9, 1961 


10.45 a.m. Introduction by Chairman. 


11.00 a.m. R.A. P 


The Cold Extrusion of Steel 
Morgan, Esq., O.B.E. 


12.00 noon. Discussion. 


LUNCH 


The Cold Extrusion of Metals Under 
Impact Conditions. (M. T. Watkins 
National Engineering Laboratories, 
East Kilbride 


2.15 p.m. 


TEA 


3.30 p.m. Discussion. 


The Replacement of Forgings by 
Cold Flow Forming. (F. Griffiths 
British Motor Corporation, Birming- 
ham 


1.00 p.m. 


5.00 p.m Discussion. 


Friday, March 10, 1961 
9.30 a.m. Opening Remarks by Chairman 


9.40 a.m. Metallurgical Aspects of Cold Flow 


Forming. (R. Okell (Forgings and 
Presswork, Ltd., Witton, Birming 
ham 

10.40 a.m. Discussion. 

11.00 a.m. COFFEE 

11.15 a.m Tooling for Cold Flow Forming 
W. S. Ketchin (Royal Ordnance 
Factory, Birtley, Co. Durham 

12.15 p.m. Discussion. 

LUNCH 
2.00 p.m. General Discussion, 


Summary and Concluding Remarks 


by Chairman 


3.30 p.m 





Theory and Practice of Flat Rolling 





(Continued from page 217 


of the gauges and the Wheatstone-Bridge net-work 
presents little difficulty, but the problem of supply- 
ing the voltage to the bridge and taking off the 
ammeter current is a major one. Some type of slip- 
ring gear must be used, but as the currents involved 
are in micro-amp., and the changes in current are 
extremely small, the slip-rings require careful 
designing. The critical factor is the 
materials for the actual slip-rings and the pick-up 
brushes. The contact potential and resistance must 
be small and constant over a wide range of rubbing 
speeds and the background “‘noise”’ induced by the 
contact in an amplifying system must be as small as 
possible. It has been found after testing many 
combinations of materials that silver slip-rings and 
soft carbon brushes give excellent results. Although 
the contact potential of this combination is higher 
than many others, the variation with speed is low. 
The noise level is low, apparently because of the 
lubricating action of the soft carbon brushes, which 
prevent localized heating. 
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Although an accurate calibration can only be made 
by scaling the meter directly from a static test with a 
torque arm and weights, it is possible to calculate an 
approximate calibration factor. This is carried out 
in a similar fashion to that for a load-meter, but is a 
little simpler as the strain is the same in all four 
gauges. Both calculations can be obtained from 
published papers by the author. 


Sertes to be continued 
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Manufacture of Tin Boxes—s 














Compiled by J. W. Langton, M.B.E., B.Sc.(Lond.), M.I.Mech.E. 


CIRCULAR CONTAINERS WITH SIDE SEAM The first figure is the inch size, the last two the fraction in 


s, i.e., 301 is 34, 310 32 
HESE containers are in very common use, including , 301 is 344g, 310 is 3} or 3§ 


those in the sanitary can range (i.e., packed foods, etc.) 
containers for paints, powders and so on. All containers Common English Paint Tin Sizes (B.S.1. Recom- 


covered in this data sheet have at least two seams, a side mendation) 
seam, and an end seam. Where the top is seamed, as in the , . , 
5 p pint 23 x 3% 1 pint 35 x 4 
sanitary cans there is a third top seam but there are severa ' 
' p sea t } v or 1 quart 45 54 
ulternative types of top closure ' ' 
3 34 3 ga 54 64 
The side seam is mostly a lock seam, and the end seams or 
are double seams 6 53 
1 gallon 7 8} 
TYPES 
The types are usually distinguished by the form of tof SELECTION OF TYPE 
ciosure + , 
. The type selection has to be of 2 container which will 
The sanitary or open-top can type has the top or end serve best to carry the contents safely and provide satisfac- 


Jouble seamed in tory access, and probably suitable re-closure during normal 
f +h ant ore are > - 
The slip-lid type is self explanatory re the container There are a number of variables 
nv ver ano ¢t 


The lever-lid types have a cap fitting into some form of 
ser effect on the cost The 


vd the right choice or otherwise can have a 
moral is that the selection 
f 


ever ring, of which there are a number of different forms 
has to be done with skill 


Other common types such as screw lid, bottle container 


etc., are obvious from their names 


BASIC OPERATIONS 


The seams of containers to hold liquids have to be filled 





to make them liquid tight by solder or special compound T basic operations for the container body, its end and 
base i seaming on the end (i.e., excluding considerations 
' top < sure) are as follows 
SIZES AND SUBSTANCES 1) Cutting up sheets to provide blanks for bodies and 
sally the maximum diameters do not exceed 8 in. and trips for ¢« 
i >) B tct ody t ‘ 
the general lengths are usually below 9 in. and the basic “ ’ body Diank 
plants cover most of this range. The substances vary from F circular shape 
1.008 to 0.015 in., and the ones chosen are to suit the (4) Make hooks f Je seam 
particular container strength required. The IX (0.015) 5) Close hooks into side sean 
s exceptional, and used for the largest sizes to carry fairly 6) Flange end of the body for sear 


heavy contents, as paint 
8) Seam end on to the body 


. . : To these b ype ons must ided 
Common English Sanitary Can Sizes are as follows: these basic operations must be added 


(9) Produce component(s) for top closure 


Dia Ht Dia Ht 
Picnic 211 302 A2 307 408 (10) Seam on top closure if required 
Al 211 400 E2 310 411 if the container has to carry liquids some 
E1 301 400 A2s 401 411 yperations must be added such as 
Al Tall 301 411 A10 603 700 (11) Solder side seams 
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(12) Solder top and bottom seams, or 
(12a) Curl and line ends with solution. 
(13) Some testing of whole or part of output. 


PLANT USED 


The plant used depends on (a) the outputs required (b) 
the size variability of the output (c) capital available. 

Very roughly, for the purposes of this data sheet, the 
outputs may be graded into small (15 to 30 per minute) 
medium (100 to 200 per minute) and large (300 to 450 per 
minute). 

The plant for the large outputs is usually kept on one 
diameter. Where fairly constant size changes are required 


then either small output or lower range of medium outputs 


(about 100 per minute) plant is used. Capital often 
determines which. 
Plant for Small Output Line 
Cutting Guillotine or gang slitter 
Notching Special-purpose machine—hand, 
foot or power 
Trim shape Bending rolls 
Make side seam Automatic side seamer 
Flange bodies Special-purpose flanger—simple 
type 
Make end Power press and tool (C-type 
press) 


Seam in end Semi-automatic seamer 
Components Top Closure Produced in Power Presses 

Seam on top Semi-auto seamer 
Seam filling mostly by hand operations 
Testing Simple form tester 
Plant for Medium Outputs 

Cutting Gang slitter 
Notching, forming Automatic bodymaker 


Production side seam 


Flange bodies Special-purpose flanger—chute- 
fed type 
Make end Power press and tool (probably 
auto strip-feed press) 
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Curl End curler 

Line end Lining machine 

Seam in end Semi-auto seamer with specia 
feeds 


Components Top Closure Produced in Power Presses 
Ends curled and lined Special machines 


Side-seam filling Hand or solder horse extension t 


bodymaker 

Top seamed on Semi-auto seamer with spec 
feeds 

Seams Machine soldered 

Testing Vacuum testers 


Piant for Large Outputs 


Cutting Duplex gang slitters 

Flexing, notching ) 

Forming Automatic body-former with 

Production side | solder horse extensior 

Seam, solder side 

Seam J 

Flange High-speed pressure flange 

Make ends Auto-strip-feed press 
Double dies on small sizes 
Strip notched in scroll shea 

previously 
Curl ends End curler 
Line ends Automatic lining machine 


Seam on ends Automatic double seaming 


machine 


Test Automatic wheel testing machine 


The top closure here is usually an end as the base, and 


produced as above for the ends. The filling is done at the 
packer’s works and the top seamed on there in automatic 


or semi-automatic double seamers 


On all three types connexion conveyors between the 
machines are desirable. In the case of the plant for the large 
outputs these must be extensive and form reservoirs of 
components between case of any 


operations in single 


machine breakdown. 


The plant for the small output relies to a greater extent 
on the skill of the operators. That for the large outputs 


needs high standard of technical backing. 
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Automatic body maker 

Automatic seamer with track feed 

Simpler type rotary flanger 

Semi-automatic round double seaming machine 
Power forming rolls 

Double-ended power notcher 

Semi-automatic side seaming machine 
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Flow-line Production on Batch Work 





(Continued from page 210 


punched across the sheet, approximately one-sixth 
of the length in from each edge. This ensures that 
the holes line up when the runners are assembled to 
the body. 

A second operator on the same press brake cuts 
two square corner notches (Fig. 3) on one side of the 
sheet after the holes have been punched. 

Then, without returning the main body to the 
floor, it is passed over the centre table to the second 
press brake. Five more holes are punched along the 
length of the sheet on one side, and the sheet passed 
to a second operator on the same machine who cuts 
two corner and two vee notches along the other side. 

Before a tool-change is carried out, however, for 
further press-brake operations, five mating holes in 
the inner and outer members of the drawer front 
(Fig. 4) are punched in the respective blanks. 
These inner and outer members of the drawer 
front are then transferred to the second production 
line for punching the handhole, folding, notching 
and so on, thus maintaining an even flow of work 
to the assembly shop. The back member of the 
drawer is formed entirely on the second line. 


Assembly on the Press Brake 

The second sequence of operations to be carried 
out on the main body is tooled up once all mating 
holes have been punched. On one press brake two 
tools are set up, one to fold along the top and bottom 
edges and the second to crush the fold. 

The second press brake is used for an assembly 
operation before the body is finally folded. It is 
tooled up to rivet the runners to the main body 
Fig. 5). Rivets are positioned in one runner at a 
time and riveted over at one stroke of the press. 

A second tool in the same machine (Fig. 6) makes 
the fold. 

The body then moves to the assembly shop where 
first the back and then the inner member of the 
drawer-front are spot-welded in position by the 
75-kKVA Metro-Vick spot-welder (Fig. 7). The 
outer member hooks over the top of the inner 
member and is secured in place by five No. 8 PK 
self-tapping screws (Fig 8), on the underside. 
Finally, stops and runner-rollers are fitted complet- 
ing a dust and insect-proof drawer when enclosed 
within its cabinet. 

Not all machines in the line were used on this 
occasion. Spot welding was more conveniently done 
in the assembly shop and no drilling was required 
at all, but this does show how Randalls have 
minimized handling by applying flow-line techniques 
to batch work. 





Production Procedures at John Thompsons 





Motor Pressings Ltd. 





Continued from page 170 


In addition, as mentioned previously, arc weld- 
ing is resorted to to weld in position where it is 
impossible to spotweld or to add strength on 
corners etc. 

It should be noted that those components 
mentioned as being part of the various sub- 
assemblies and not referred to in the main assembly 
sequence are attached mainly by spot-welding or 
projection welding and sometimes by arc welding as 
required. This applies to tapping plates, doubling 
plates, weld nuts, brackets, etc. 


The object of listing in detail the breakdown of 


operations used in the frame assembly is to illustrate 
that by careful planning carried out jointly by the 
equipment designers and the body builders, the 
cost and complexity of the installation can be 
reduced to a minimum. 

The use of special-purpose multi-welding installa- 
tions can only be justified where the output required 
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is of sufficient size to show a reasonable economy 
over a period of 3 to 5 years. For lower production 
it 1s stll necessary to rely on standard equipments 
but these can be supplemented by the use of 
special toolings and adaptions such as have been 
used in the Sprite layout to reduce fatigue and 
operation times. 

Further savings are effected by careful planning 
of the fixture design so that by combining on a 
single fixture a series of successive operations to 
progressively build up a main sub-assembly the 
production force is reduced to a minimum and the 
time of each operator fully utilized. Similarly the 
cost of welding equipment is reduced as a suitably 
designed gun or pair of guns can meet all welding 
requirements planned for each fixture. 

Finally, in the planning stages, careful attention 
was paid to obtaining, as nearly as possible, a 
common cycle time for each series of operations and 
thus providing a uniform flow, free from bottlenecks 
or waiting time. 

The next instalment in this series will 
describe the production of the frame for the 
current series of Rolls-Royce and Bentley 
motor cars. 
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BRANCH ACTIVITIES 


NUMBER of very well attended meetings has 

been held by the Branches and Sections of the 
Institute in recent weeks. On February 8 about 120 
members of the Midland Branch heard a lecture 
by Mr. E. Hamilton (Wilkins and Mitchell Ltd.) on 
“The Development and Building of Large Power 
Presses.” The final scheduled meeting of the 
Branch is the Annual General Meeting and Film 
Show to be held on March 8, but in view of the 
outstanding reception given to the exploratory 
meeting held by the Branch recently in Coventry, 
it has been decided to stage a further meeting in 
that City before the end of the present Session 
Particulars of the date and location of this meeting 
will be announced shortly. The Wolverhampton 
Section of the Branch had a change of programme 
at its meeting on January 25, and instead of the 
advertised subject members were given a paper by 
Mr. J. Galway (C.V.A. Jigs and Tools Ltd.) on 
“Tooling Techniques for High-Speed Presswork.” 
This paper aroused much interest and was keenly 
discussed by the capacity attendance. On February 
22 a party of members were privileged to visit the 
Bilston Works of Joseph Sankey and Sons Ltd., 
where a most interesting afternoon was spent. The 
demand for participation in this visit greatly 
exceeded the number that could be accommodated 
and through the great courtesy of the directors of 
the company, arrangements were made for a further 
party to visit the works on the following day. The 


Section’s programme for the Session concludes 


CORROSION’ SCIENCE SOCIETY 
"THE second Symposium of the Corrosion 

Science Society will be held on April 6-7, 
1961, at the Battersea College of Technology, and 
will follow the same general lines as the meeting 
held in April, 1960. 

The proceedings will be kept as informal as 
possible, so as to encourage discussion and debate 
No discussion will be published. The talks and 
papers to be given will be concerned with very 
recent work and with research still in progress. 
The provisional programme consists of 
technical sessions and fourteen papers. 

Membership of the Symposium is open to any 
professionally qualified scientist or technologist 
working in the general field of the corrosion and 
protection of metals. Application forms for 
membership of the Symposium, which must be 
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Branch Activities 


with the Annual General Meeting and Film Show 
to be held on March 29. 
The last meeting of the North-West Branch held 


on February 8, was taken up with a Forum on 


“Press Tools for Small Batch Production” at which 
five speakers contributed briefly on a specialized 


aspect of the subject and then went on to answer 
and discuss the many questions submitted to them 
by the hundred or so members and visitors present 
Membership of the Branch continues to grow, 
particularly in the Liverpool area, where further 
meetings during the next Session are contemplated 
following the successful experimental meeting held 
in that area recently 

In Bristol the South-West Branch provided its 
members with an opportunity to discuss modern 
trends in the applications of aluminium on January 
31 when two papers on the subject were presented 
One was by Mr. M. Bridgewater (Alcan Industries 
Ltd.) and the other by Mr. O. R. Benton (Bristol 
Aircraft Ltd.) At the next meeting to be held on 
March 14 the subject to be discussed will be the 
latest developments in argon-shrouded welding and 
in flame cutting 

All Branch Committees have under active con- 
sideration at the present time the technical pro- 
grammes for their Branches for the 1961-62 
Session, and Branch Secretaries will be interested 
to receive offers of papers for presentation at 
Branch Meetings, or suggestions from members of 
subjects on which contributions or discussions would 
be welcomed. 


returned duly completed before March 29, may be 
obtained from Dr. T. P. Hoar, Department of 
Metallurgy, Pembroke Street, Cambridge, and 
Dr. L. L. Schrier, Battersea College of Technology, 
Battersea Park Road, London, S.W.11 


PRACTICAL PLATERS’ NIGHT 
[HE Committee of the London Branch of the 

Institute of Metal Finishing have arranged a 
further “Practical Platers’ Night”’ (the fifth to be 
held) to take place at the Constitutional Club, 
Northumberland Avenue, London, W.C.2, on 
Friday, March 10, 1961. The bar will be open at 
6 p.m. and the meeting starts at 6.30 p.m. There 
will be a buffet at 8 p.m. Tickets, price 15s. 
exclusive of alcoholic levelling agent) may be 
obtained from Mr. J. M. Shepherd, 18 Bentham 
Avenue, Sheerwater, Woking, Surrey. 
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Résumés des Principaux 
Articles 


refoulage a froid de l’ acter. Il traite du 
matériaux d’outillage a la 
lumiére des indications déja publiées, 
provenant de sources mondiales; 

défauts qui peuvent 


a outils; 


r hoix des 


renseigne sur le 
e rencontrer dans les aciers 
il fait certaines recommandations au 
sujet de la pratique du traitement par 
la chaleur, etc., et il aboutit a la 
conclusion que, pour le poingon et la 
matrice, cest l’acier rapid au molyb- 
dénum qui conviendrait au poincon, 
alors que le carbure métallique 
conviendrait a la matrice. Enfin, 
auteur appui sur la nécéssité d'une 
co-operation serrée avec le fournisseur 
de l’acier, ainst que dans Il’ execution 


de ses recommandations en ce qui 


concerne le traitement de |’ acier 


Production en Debit Continu 
dans la Fabrication par Lots 

page 208 
Cet article décrit les méthodes de 
production en aébit continu telles 
gu’elles sont appliquées a la fabrica- 
tion par lots dans l’usine de Padding- 
ton de la Société H. Randall & Son 
Ltd. ou la disposition des machines a 
été étudiée afin de réduire au minimum 
l de manipulations de 
ébauches. Les machines sont disposée 
ur deux lignes pour 
production équilibrée et assurer leur 
utilisation maximum. tlles 
prennent des presses aussi bien qué 
machines a& souder par point 
article décrit également la suite 
opérations dans l’exécution de c 

directes et en sous-traitant, 

fait mention du principe de 
construction de nouvelles machine 
parur de piéces provenant d’ensembli 
superflus 


nomore 


conserver unre 


mandes 


Introduction a la Théorie et a 
la Pratique du Laminage de 
Téles Planes—7 page 211 


Par C. W. 
A.M.1.Mech.E 


B.Eng 


Starling, 
décéde 


Ce chapitre du manuel de cet auteur 
traite de la mesure de la charge et du 
couple au cours du laminage. Le 
systémes de mesure de la charge sont 
suivis de descriptions détaillées de 
différents types d’instruments mécani- 
ques, hydrauligues et éléctriques de 
mesure de charge. De méme, aprés 
avoir éxaminé les systémes de mesure 
du couple, il donne des détails sur les 
systémes mécamiques et éléctriques qui 


peuvent servir a mesurer le couple 
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Zusammenfassungen der 
Hauptartikel 


on Stahl‘ gehalten. Er behandelt die 
Auswahl von Werkzeugmaterialien 
im Lichte von bereits verdffentlichten 
Daten aus aller Welt, gibt Einzel- 
heiten tiber in Werkzeug ilen gefun- 
dene Fehler und macht Empfehlungen 
beziighch Wdarmebs w usw. Es 
Vaterial fir 


wird gefolgert, da ul 
den Stempel Mi 
und fiir die Matrize Mo 
besonders geeign s 1hs 
betont der er fi Notwendig- 


keit enger Zusammenarbeit mit dem 


yt lan S hnellstahl 


bdankarhid 


hlieBend 


Stahilieferanten und der Befolgung 
einer Empfehlungen hinsich der 


Behandlung des Stahl 


Klein- 
Seite 208 


Flie 
serienbau 


fertigung im 


Der Artikel beschreibt die Anwendung 


on FlieBfertigungsverfahren bei der 
Herstellung kleiner Serien im Werk 
Paddington der James H. Randall & 
Son Ltd., + d Anordnung der 
Maschinen so get t, daB ein 
Werksttick méglichst 

mien Zu We rde “i brau h 4 
ausgeglichener Fertigt 
Maschinenausnutzung 
Maschinen in zwei Li 
die sowohl Presser 
chweifmaschinen 
beitsablauf fiir On 
auftragsarbeiten 

die Herstellung neuer 


Altmaterial erwahnt 


Einfiihrung in die Theorie 
und Praxis des Blechwalzens 
—7 Seite 211 
Von C. W BJ ng. ., 
A.M.1.Mech.E 


Starling +, 


Dieses 


vers 


Kapitel 


mit 
Drehmome 
Methoden 
folgen Ein 
mechanische, hydraulis. und elek- 
trische Belastungsmesse enso wer- 
den nach Beschreibung von Drehmo- 
ment-Mefmethoden mechanische und 
elektrische System im  einzelnen 
behandelt, die zur Drehmomentmes- 


sung gebraucht werden kdénnen 


Résumenes de los} 
Articulos Principales 
1I.C.M. Estudi 


primas para herramentas 
los los dato 


adit Va 


materia 
temendo en cuenta 
publicados de 
mundo, ofrece detalles defect 
que pueden hallarse en aceros para 
herramientas, comprende recomen- 
daciones para tratamientos térmico 
etc. y llega a la conclusion de que, para 
, 


el sistema de puzoén y troquel, el 


rapido al molibdeno resultari 
material adecuado para el puz6r 
carburo para el troquel. I 


autor hace hincapié si 


hr. 


Cadena de Produccion Fluida 
para la Fabricacion por Lotes 
pagina 208 


Este aarti 
“cadena fluida”’ aplicad 


ii 


Zuccion } Té 
Paddington de la 
Son Ltd., le 


por fot en tu 4 ) 
James H. Rar 


; 


la que la 
maqui | 
que 
r¢€ hlidphier 

de alzar una 

maquinas estan 

lineas para mantene 

equilibrada y un alt 

cién de las maquinas 

como 


fanto prensa 


Presentacion de la Teoria y la 
Practica del Laminado Plano 
—7 pagina 211 


estudiar 10s 
torsion, é 
sistemas mec 


pueden emplear 


j 
fa torsion 
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FEATURING EVENTS AND PERSONALITIES IN THE INDUSTRY 





INSTITUTE OF METALS SHEET METAL FIRM 
OCCUPY NEW PREMISES 


ry. ‘ 
|= Spring Meeting of the Institute of Metals will be held in London, | = aM . AMI c CO he D.. 

at Church House, Great Smith Street, S.W.1, in the Hoare Gerwics ieee Sencar Cunee Men 
Memorial Hall, from March 21 to 23 inclusive. The installation of the Horley, Surrey, are shortly occupying 
new president, Professor H. O’Neill, M.Met., D.Sc., F.I.M., will take new premises at Red Kiln Way, 
place on the morning of Tuesday, March 21, after which he will ngs oad, Horsham, Sussex 
been occasioned by 
i of new and old 

capacity, and 


Spring Meeting, London 


deliver his presidential address. “The May Lecture this year will be 
given by Professor M. Polanyi, D.Sc., F.R.S., on the evening of March increasing deman 
21 at the Lecture Theatre of The Royal Institution, Albemarle Street, rere . necial 

London, W.1. Professor Polanyi has chosen for his theme * Science ow a eke 
Academic and Industrial.”’ Visitors will be welcome at the presidential nine Gms Ghani ain thant alain eames 
address, the May Lecture and any of the discussions uld be maintained with customers 


I'wo social functions will be held technical sessions wil voted ipany produce compo- 
during the Meeting, viz: a con- to a discussion o1 ctr mn rents fo 1c electronics and allied 
versatzione and exhibition on the two of the papers to | nsidered industries using in t main uni- 
evening of March 22 at 17, Belgrave being old Ext: n of ul tooling in order to keep 
Square, London, S.W.1, and the Metals I ubrication at V manuf iring costs down. Shear- 
Institute’s annual dinner and dance, : s”’ and “ Further Experiments ing Capacity up to 8 ft b in. is 
which will be held at Grosvenor in tl old trusion of etals available and a Bronx press brake 
House, Park Lane, London, W.1, usi ubrication at w Speed th a cap of | 14 s.w.g 
on the evening of March 23 the joint authors f th the als een installed The new 

Readers may be interested in the papers being \ and factory now being erected will be 


fact that on Thursday, March 23, P. W. Whittor 





British Drum Making Machinery 
For Germany 

A new model of their double- 
ended seamer for large steel drums, 
also a bead expander, by Moon 
Brothers Ltd. of Birkenhead, is shown 
loaded on a _ cross-channel trans- 
porter on which it will travel to its 
destination in Germany 

Moon Brothers Ltd. are manufac- 
turers of specialized drum-making 
machinery and equipment which is 
used in all parts of the world 
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NEW CONVEYOR SYSTEM INCREASES 
WASHING-MACHINE PRODUCTION 


ILKINS AND MITCHELI 

LTD. of Darlaston, Staffs., 
one of Britain’s leading manu- 
facturers of washing machines, 
who have recently produced their 
one-millionth model, have installed 
a conveyor system, produced by 
Fisher and Ludlow Ltd., Tipton, 
Staffs., in two sections of a new 
plant in which production is being 
integrated and output increased to 
meet the growing demand for 
products. Overhead conveyors ar¢ 
used for processing and painting 
washing-machine components and 
belt and roller conveyors are con 
bined to handle parts in a well 
planned assembly shop 

The components are pre-formed 
and welded in a black-stock 
shop and hung on hook-type carriers 
suspended on two “ Flow-link 
tracks about 600 ft. long which 
travel at a speed of six ft. per min 
to an adjoining paint shop where 
they first pass through one of two 
pre-treatment tunnels, consisting 
of six stations, including inter 
mediate rinses, where the compo 
nents are automatically degreased, 
chemically cleaned, given a rust- 
inhibiting phosphate coating and 
dried he two tracks then pass 
through a primer-painting booth 
where the components are totally 
immersed in vats of primer paint 
and after passing through a drip 
and flash-otf section, enter infra-red 
stoving ovens and are finally off 
loaded for inspection before final 
painting; the carriers are returned 
to the ** black-stock ”’ shop 

rhe final painting process is 
served by another pair of “‘Flow-link 
conveyors, 300 and 350 ft. long 
Components on these conveyors first 
pass spray gun stations where they 
receive preliminary attention and 
then into one of two Ransburg 
electrostatic painting booths in 
which components are sprayed by a 
reciprocating disc charged at 100,000 
volts. The components then emerge 
through a flash-off section and after 
passing through one of two more 
infra-red drying ovens, drop to a 
station where the components are 
off-loaded for inspection. 

The inspection area includes a 
loading station for the main service 
conveyor, 1,200 ft. long, moving at 
18 ft. per min. on which painted 
parts after inspection are carried 
through a 250-ft. long underground 
tunnel into the final assembly shop, 
290 ft. by 80 ft. 

The assembly shop is divided into 
two sections for the two types of 
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Washing machire omponents on a loop of Flow-'ink track in an electrostatic paintin 
room at Wilkins and Mitchell itd., Darlaston, Staff 


machine produced; down the centre 
section there are two 
conveyors, one 120 ft. and tl 
90 ft., with a 2-ft. wide belt, moving 
at variable speeds, on which 
machines are assembled. Other 
conveyors from the pe t 

shop deliver part 

and drive unit 

Complete 


assembly conv 


of each 


1e ¢ 


NEW AUTOMATED SLAB 
MILL IS INSTALLED IN U.S. 
NEW automated slabbing mill, 
A built for Inland Steel Co., is 
the first of its kind in the United 
States he control system for the 
mill was designed and built by U.S 
General Electric. The mill performs 
a whole rolling operation, which 
includes as many as 23 “‘passes”’ of 
the ingot back and forth through 
the mill rolls he operations are 
guided by punched cards in a card 
reader 
A TV set in the control room 
enables the controller to see the ingot 


approaching from the other side of 
I 


the mill he screen, marked with 
a measuring grid, spots an oversize 
ingot immediately rhe automated 
mill, which has been operating at an 
annual capacity of 1,600,000 tons, 
can roll a 20-ton slab every 90 


seconds. 


roller track into a central, 
insulated inspection room, 
with the aid of revolving 
hydraulic lifts, they are 
stringent tests both 
luding ele 
I 


flash-testing 


manual, inc l 
voltage 
noise-level testing \ 

pass these tests travel on a 
conveyor to the nearby packi 


despatch department 


COURSES IN WORK STUDY 


5 ls School 
I td., 1® l 
London, W.1, which \ 


1951, has added two 1 


throu 

IS a ten-weeks 

prepare candi 

place in an existing work 
and places heavy emphasis 
measurement, including 
techniques hree week 
course are 
under supervision; the 
guineas. Course “G’ 

ing work study personnel wil 
destined for promotion 
leaders Pests, 


pent in h 


trains 


revision 
vanced techniques 

course lasts two weeks : 
guineas rhe first of course 
commenced February 6 an 


| rh 
first of course “‘ G ”’ starts M 


rch 2? 
ArCN) 2h 
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PROTECTION OF CHROME Photo’ Resist for UNUSUAL COIL 
Se COs ai Etched Copper Circuits ANNEALING FURNACES 


*HE Goodyear Tyre and Rubber 
‘T Co. (Akron, Ohio) have pro- HE Meaker C Nutley 10, BATTERY of four unusual coil 


duced a tough plastic coating in a New Jersey, U.S.A., a sub- annealing furnaces which use 
resin or pellet-like form—* Vitel, sidiary of the Sel-Rex Corporation an oil-fired radiant-tube heating 
which can be made into clear or have produced a new photo resist, system, has been ordered by James 
tinted liquid solutions that form Resist-Etch,” which is said to Booth Aluminium Ltd. from AEI- 


hard, glossy protective films adhering positively block off unwanted electro- Birlec Ltd. (Tyburn Road, Birming- 
well to chrome, aluminium, steel plate and 1 permit accurately ham, 24 The equipment, costing 
and other metals and will not peel defined electroplated patterns in well over £100,000, incorporates a 
off rhe coating prevents rust and printed cir z for lines number of feature which are 


tarnishing and has excellent scratch 0.005 in i 


latively influence on European aluminium 


features mill practice. It will be installed in 


0.005 in expected to have a_ significant 


and abrasion resistance; tests show apart, even wh« 


that hubcaps coated with Vitel still unskilled labour 
look new after more than a year of are said to | eedom from pin- heir Kitts Green works, Birming- 
service over all types of roads holes, not affected by all plating ham, as part of James Booth’s £6 

ill types of weather; washing cycles, yet by its million re-equipment and expansion 
will I ami hi is scheduled for 


with clear water restores the original companion proc 


lustre The coating can be applied not contaminat 


dipping or can be m 


} 


t furnaces has a 
chamber ft. high, and 


icators f 
iring 20 ft. by f which will 


gy spray app 


32-tor harge of coiled 

Heating 1s by 

CONTINUOUS LEVELLER AND CUT UP LINE ee aes ee 
atmosphere is 
exceptionally high 
powerful motor 


HOWN in the accompanying photograph is the new Ungerer 

leveller and flying shear cut-up line recently installed at the 

the Ayrshire Dockyard Co. Ltd., Irvine. Two adjustable exg 

decoilers are used, one each for steel and aluminium. This arrangement take ariv arge 15 aiso 

care of the normal range of core diameter variation as rect he ‘ cous nu nace, at a controll 

The two decoilers are situated a suitable distance from the discharged. An 
harging machine 


eveller to accommodate already cut flat sheets for an additior ’ “$n 
| ) 1¢ four furnace 


at 


ed 


required 

Sheets are cut to length by a reciprocating high-speed gu 
controlled by a trigger mechanism engaged by the leading e 
The guillotine is accelerated horizontally to a speed synchr 


of feed of the sheet, the cut made and the guillotine returne s ULTRASONIC EQUIPMENT 
position, all in one operation. Cutting to length is accomplist t st inte 
ruption to the flow of sheet and the Sim r on om of the ae re usu me FOR GOLD PLATING 
results in a more compact layout and an improved flatness of cut shee LTRASONI( renerator 
Installation of this new cut up line has enabled Ayrst U transducer equ I i 
give a much improved service to their customers by eliminating the delivery by IDM Electronics 1. in the 
sheet sizes product f gold-plated commu- 
by a process 
trom the 
ion in the 
entially of 
a cylinder 
d and then 
wire is 


period taken by the continuous sheet mills for special 
The line is designed to produce flat sheets from 3 ft. 6 in 


and up to 50 in. wide in 26 gauge to 12 gauge mild steel, an 


aluminium 


oove. all of 


and com- 

his proc 

considera 

‘ I produced by 
other techniques, having’ great 
mechanical strength, excellent wear 


ble 


ing properties and are little affected 

by wide changes in temperature and 

humudity h ng operation ts 

necessary to 

; » ensure homo 

ity especially when gold thick- 

es above 0.015 inches are used; 

this is assisted by the use of a Dawe 

type 1152 2/0.5 kW _ generator 

powering four 1,160/B36 immersible 
transducers in the plating tanks 
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Books for Your Library 


Tin and its Alloys. E. C. Ellwood, 
W. E. Hoare and W. R. Lewis, 
joint authors, E. S. Hedges, 
editor. London: 25 February, 
1960 Edward Arnold Ltd., 
41, Maddox Street, London, 
W.1. 432 pp., illustrated, 
6 gns 

HIS exceedingly attractive and 
well produced book is at once 
welcomed as a modern authoritative 
work on the properties and applica- 
tions of tin and its alloys. All the 
authors responsible for the extensive 
subject coverage have, at some time, 
worked together on various research 
and development problems at the 

Tin Research Institute, Greenford 

This close personal association 

between the authors has un- 

doubtedly paid dividends and culmi- 
nated in a far better co-ordination of 
efforts than is usually the case when 

a collection of specialists are invited 

to contribute individual chapters in 

the treatment of some omnibus 
subject. 

A short description of the extent 
and scope of the tin industry 1s given 
in an introductory chapter No 
attempt is made to deal with the 
mining, smelting and refining of tin 
but this omission is undoubtedly 


wise as an adequate treatment of 


this topic would have further 
increased the already high price of 
the book while only catering for a 
minority interest among its readers. 
This chapter also briefly surveys the 
uses of tin and its alloys and sets the 
stage for the contents of the 
ensuing ten chapters In this 
connexion it might be of interest to 
warn chemists, rather than metal- 
lurgists, that the book does not 
purport to deal with either chemical 
analysis or the chemical compounds 
of tin. The common usage of 
stannous sulphate and chloride and 
sodium and potassium stannates in 
the electrodeposition of tin are, of 
course, obvious exceptions but 
anyone interested in the use and 
development of tin compounds in 
plastics, paints, medicines and fungi- 
cides will be disappointed 

The text proper commences with 
a survey of the domestic and 
artistic uses of pure and hardened 
tin (pewter) in both cast and 
wrought forms. ‘The versatility of 
tin for these applications is made 
most apparent by a number of well 
chosen photographs which illustrate 
various fabrication techniques as 
well as some superb examples of 
craftsmanship—-both old and con- 
temporary. 
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The various physical and mechani- 
cal properties of tin and tin alloys 
other than bronzes, type metals, 
bearing alloys and solders which are 
dealt with in other chapters) are 
discussed in Chapter III For 
example, the legendary $->~« allo- 
tropic transformation and the strong 
tendency for tin to form a variety of 
intermetallic compounds with other 
metals are both discussed at length. 
The chemical behaviour of tin when 
in contact with gases, aqueous 
solutions, acids, alkalis and a 
miscellaneous selection of organic 
and inorganic substances is dealt 
within Chapter V. Not surprisingly, 
the peculiar electrochemistry of the 
tin-iron couple which is so funda- 
mental to the tinplate and canning 


industries is explained here 


=" Ie 

One chapter deals exclusively with 
electrodeposition and includes a 
comprehensive survey of the numer- 
ous research publications and 
patents devoted to the deposition of 
tin, including the co-deposition of 
binary and ternary tin alloys, as well 
as giving a great deal of practical 
information about the various batch 
plating processes. I'wo chapters 
devoted to hot tinning and tinplate 
manufacture follow in natural se- 
quence. The first of these chapters 
is concerned with the theory and 
practice of the batch tinning process 
as applied to steel, copper, brass, 
bronze, aluminium and cast iron. 
The fully mechanized processes for 
the hot-dip tinning and electrolytic 
coating of steel sheets or strip are 
discussed in the second chapter. In 
particular, this chapter gives a 
useful comparison of the three main 
electrolytic coating processes using 
stannous sulphate electrolytes (Fer- 
rostan lines), stannous chloride 
electrolytes (Halogen lines) and 
alkaline stannate electrolytes (Alka- 
line lines 

Ihe remaining four chapters deal 
specifically with the remaining major 
uses of tin in bearing alloys (VIII), 
die casting alloys—-including fusible 
alloys, type metals and amalgams 


IX), solders (X) and bronzes (XI). 


Few books can have been pro- 
duced with such care and attention 
to detail from both theoretical and 
practical viewpoints. The style and 
presentation 1s delightful and al- 
though the price is rather high, this 
is undoubtedly a book which any 
person concerned with the metal- 
lurgy of tin will be glad to 
possess 

H. Lioyp. 


A Practical Manual of Industrial 
Finishes on Wood, Metal 
and Other Surfaces, by B. M 
Letsky, pp. 251 xii, 40 figs 
London: Chapman and Hall 
1960 Price 35s 
R. LETSKY has_ been 
prolific contributor to the 

literature on organic finishes over 

the years, and in the present volume 
he has distilled, as it were, tl 
essence of his wide experience for 
the benefit of those engaged in the 
industry This book is, however, 
no mere formulary, and the author 
strikes a nice balance between 
practical instructions and the theo- 


retical reasons on which they are 
based. 

The book is almost 
divided between finishes for wood 
and for metal, and is very much 
up-to-date so tar as processes and 
materials are concerned he author 
writes clearly and concisely; in 
fact he has had to do so in order to 
cover the wide range of 
has included within a limited space 
In a little over one hundred pages, 
so far as metals are concerned, for 
instance, he deals with formulations, 
application methods, plant design 
and layout, and testing procedures 
Chere is also a chapter on wrinkle, 
hammer and other special finishes 
and on organosols. 

The book is well printed an 
produced and will be found to be 
most valuable publication to have at 
hand—especially by the man in a 
hurry. 


equally 


subjects h 


H. SILMAN 


Electropolishing, Anodising and 
Electrolytic Pickling of 
Metals, by N. P. Fedot’eo 
and S. Ya. Grilikhes, translated 
by A. Behr. Robert Draper 
Ltd. 285 pp., illustrated 
Price 58s 

EW _ meta!-finishing techno- 
logists have a working know- 
ledge of Russian and acquaintance 
with Russian technical literature 
has been confined to abstracts of 

Russian originals which until re 

cently were sadly inadequate It 

has become increasingly evident 
that in this field, as in others, there 
are useful ideas to be gained from 
closer acquaintance with their con- 
tributions to technology The 
publishers are to be congratulated 
on being the first to embark on 
publication of a full-scale translation 
of a Russian book on metal finishing 

To our ears the title sounds clumsy, 
but at least it states accurately the 
contents of the book. The unity of 
the text depends on the fact that the 
processes described are all electro- 
lytic, and most of them anodic. In 

Continued in page 229 
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Continued from page 228 


fact the first two chapters 

function of providing the th 
framework underlying the processes 
described and in respect of anodic 
processes attempt to offer a theo 
model for Dhis 


ret model 


re ical 
a summary o! 
Grilikhes f 


sertation. One 


model 1 


book originated 

literature review prior to the 
mencement of this research 
ult to judge 
a fair indi 


If one opinion 1 


whether 


re definite indica- 
some 


naking more us 


respects the 


without 


are few referenc 
outside Russia 


gh it is 


Tele 
ticularly American), althou 
probable that a Russiar 
similarly criticize any British 
Some of the 

mechanism of processes could well 
be subject to a little comradely 
by our academic ccl- 


would 
book 


views expressed on 


criticism 
leagues 
Ihe sections dealing with electro- 
polishing of copper, nickel, alu- 
minium, zinc and other metals gives 
briefer but adequate coverage of the 
important processes for these metals. 
The sections dealing with practical 
aspects and effects on properties are 
particularly useful. About a quarter 
of the book is concerned with 
aluminium. The review of the 
basic mechanism of anodizing lacks 
acquaintance with more recent signi- 
ficant contributions from outside of 
Russia. The chapter on Industrial 
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ri mill calculations 

I theory is well illustrated 

There are n minor nis i the subject should be of con- 
translation i : siderable importance at a time when 
clopments in 

and control, 

ising demand 

technologi acquiring a copy out of or high . trip by the 
their own pockets I ( industri A total of 


these are v« 
complexity 
sufficiently 


d, complet 


their with gt 
whi forewor 

D.Sc.(Eng 
rg, M.A 
f BISRA 


director 


Industrial Finishing Year Book, 
1960. The Arrow P: Ltd 


Stamford tr London Chemical and 


Tinplate Testing 


it Physical Methods, by W 
Hoare, D.Sc., F.1.M. and 
ton, M.A., F.R.1.C., I 
Tin R rch Is 
I 


Sell’s British Aviation 1960 
Edition. Business Dictionaries 
St Dunstan’s 
Fetter I 
on, E.€ 


Research on the Rolling of Strip 
a symposium of selected 
papers 1948-1958. | British tion and pro\ liable informa 
Iron and Steel Research Associ organization and 
ation, 11 Park St London, ac Aircraft 
W.1. 216 pp. Light card covers Industry convenience of 
Free to BISRA members aviation buys and officials among 
{1 1s. to others circulates > first 
ff is a collect ection contains the names of all the 
papers on th principal firms in British aviation in 
rolling strip produced during alphabetical order, with trades, 
period 1948-1958 which was par- postal and cable addresses and other 
ticularly productive he second section 1s a 


ctivities 


whom if 


original details The 
I s of strip classified trade guide to constructors 
‘ 
f 


papers on the mecl 
rolling published i aircraft and aero engines, manu- 
facturers and t parts, 


gineering and metallurgical litera- 

ture. The presentation of these and materials, aircraft 
papers in one volume is the result of 
considerable research and should 
be of interest and material help to all 
concerned with the subject, par- trade names and marks section 
ticularly rolling mill engineers and giving short particulars of British 
designers The gradual develop- civil aircraft which are in various 
ment of practical and _ reliable 


arious en- 0 
suppliers of 
accessories 
dealers, airlines and independent air 
transport companies and other avia- 
tion services. This is followed by a 


stages of production 
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Forthcoming 


March 2 

Institute of Metals (Birming- 
ham Local Section). “Rating 
Sheet Metal Formability by Press 
Performance,” by D. H. Lloyd, 
F.R.I.C., F.1.M., at the College of 
lechnology, Gosta Green, Birming- 
ham. 6.30 p.m 


March 7 

Institute of Metals (South 
Wales Local Section). ‘Fracture 
of Metals,” by K. E. Puttick, Ph.D 
in the Metallurgy Dept., University 
College, Singleton Park, Swansea 
6.30 p.m. 

Institute of Metals (Oxford 
Local Section). “Novel Methods of 
Forming Metals,” by J. F. Wallace, 
B.Eng., Ph.D., at the Cadena Ca 
Cornmarket Street, Oxford 7.15 
p.m 

March 8 

North Wales Metallurgical 
Society. (Joint meeting with 
Royal Institute of Chemistry, 
North Wales Section). The 
Present position of Physical Chemis 
try in Steelmaking,” by Sir Charle 
Goodeve, O B.E., F.R.S., at I ecture 
Iheatre, Flintshire Technical Col 
lege, Connah’s Quay, near Chester 
7.0 p.m 


IDEAL HOME EXHIBITION 


"T’HE Daily Mail Ideal Home 
Exhibition of 1961 will be held, as 

usual, at Olympia. It will open on 
March 7 and close at 10 p.m. « 
April 3 

A decorative theme, designed by 
Mr. James Gardner, O.B.E., R.D.I., 
will transform the Grand Hall into a 
scene of mythological grandeur 
dominated by vast fountains which 
will throw their jets of water almost 
to the roof of Olympia 


Changes of Address 

HE TELEGRAPH CON 

STRUCTION AND MAIN- 
TENANCE CO. LTD. (a member 
of the BICC Group), 21, Blooms- 
bury Street, W.C.1, announce that 
the telephone number and inland 
telegraphic address are now MUS- 
eum 1600 and “ Telcon Phone, 
London ”’ respectively 


The Sales Department of G. A 
Harvey & Co. (London) Ltd. is now 


at Villiers House, Strand, London, 


W.C.2. Telephone WHItehal! 


9931/7. 
230 


Ewents ... 


Institute of Sheet Metal En- 
gineering (Midland Branch). 
Annual General Meeting and Film 
Show, at the Midland Hotel, Bir- 
mingham. 6.45 p.n 

March 9 

Liverpool Metallurgical 
Society. (Joint meeting with the 
Iron and Steel Institute). “Creep 
Deformation,” by D. M. McLean, 
D.Sc., in the Dept. of Metallurgy, 
University of Liverpool. 7.0 p.m 

March 14 

Institute of Sheet Metal En- 
gineering, (South-West Branch). 
‘Latest Developments in Gas Weld- 
ing’’, in the Smal! Lecture Theatre, 
Engineering Laborator Univer 
sity of Bristol. 7.0 p.m 

March 15 

North-East Metallurgical 
Society. Properti f Metals at 
Very Low Temperature by 
Adkins, B.Sc., Ph.D., at Clevel 
Scientific and Technical Inst 
Corporation Road, Middlesbre 
7.30 p.m 

Institute of Sheet Metal En- 
gineering (North-West Branch). 
Annual General Meeting and Film 
Show, at the Manc ter College 
rechnology, 7.0 p.m 


EMBERS of the British Power 
visited the Bir 


March 16 


Birmingham Metallurgical 
Society (Inc.) and Institute of 
Metals (Birmingham Local Sec- 
tion). Choosing a Stair 
Steel,” by H. 1 
Brown Research), 
lechnology, Gosta 


nam 6.30 p.m 


March 20 

Sheffield Society of Engineers 
and Metallurgists Techn 
logists ¢ iccessful Managers,” | 
R. Cove Cx Wal 
Ltd.) at the Engineering Lectur 
Theatre I rge s juar 
j 


S 
ne 


March 23 
Southampton Metallurgical 
Society. Annual General Meeting 
lowed by “‘Meta I 
Welding,” by R 
M.A., at S 
snr 


} 


March 29 
Institute of Sheet Metal En- 
gineering (Wolverhampton Sec- 
tion). Annual General Meeting and 
Film Show, in the Wolverhamptor 
ind Staffordshir: ? 
nology, Wulfruna 


Manufacturers’ Associa 


kenhead factory of Moon Bros. Ltd. and during their t 


inspected a new office block nearing completion which adjoins their factory and 


also saw some of the latest automatic drum-making plant. The 


ustratior 


shows the group outside a Birkenhead country club after touring the factory 
fourth from the left is Mr. R. B. Moon, managing director of Moon Bros. Ltd 
and member of the council of the British Power Press Manufacturers’ Associatior 
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A scale free, controlled alkaline etchant 
for uniformly etching aluminium surfaces. 
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For further details telephone us now or write to Dept. S.M./. 3 


THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD - BRENTFORD MIDDLESEX Telephone: |SLeworth 4131 
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NEW PLANT 
and EQUIPMENT 


A monthly review of new machines, | 


equipment, processes, etc., of interest to 








the producer and user of sheet metal 


Open-back Inclinable Power Presses a sealed and guaranteed interchangeable uni 
ESIGNED by the Clearing Division of U.S. Indus- never be opened by the user and an 

D tries, Inc... Chicago, U.S.A., Torc-Pac O.B.I replacement service 1S maintained. é 
presses are now built in this country by Vickers-Arm- From the clutch shaft the drive is taken through a 
strongs (Engineers) Ltd., Crayford, Kent. The modern reduction gearbox to a precision ground eccentric shaft 
design of these machines incorporates many unique running in anti-friction bearings, the bearing support 
features such as air safety clutch and brake in sealed unit, being immediately adjacent to the eccentric. This design 
fabricated frame, eccentric drive. Sole Selling Agents in eliminates all bending moments occurring in the orthodox 
the United Kingdom are Rockwell Machine Tool Co., ¢rankshait design. The shaft projects through the front 
Ltd., Welsh Harp, Edgware Road, London, N.W.2. housing to provide a power take-off for slide feeds, etc 

Three models, of 22-, 32- and 45-tons capacity, are in 
production, the two smaller presses, which are powered 
by 2-h.p. and 3-h.p. continuously rated motors, being 
available with a choice of various fixed speeds or with 
variable-speed drives. Maximum speeds or these 
models are 225 and 150 s.p.m The 45-ton capacity 
press is supplied with fixed speeds only, either 75, 90 or 
122 s.p.m., drive being by a 5-h.p. continuously rated 
motor. All models can be furnished with any one of 
four stroke lengths, maximum being 4 in., 5 in. and 6 in 
in relation to the press capacity. Standard or optional 
high bodies are available for all sizes and the 32- and 
45-ton presses can be built with standard (8 in. or 94 in 
or special (104 in. or 12 in.) throat depths. Other varia- 
tions can always be considered as the trame is fabricated 

Torc-Pac O.B.I. press frames are of all-steel welded 
construction to provide greater resistance to deflexion 
under load, the complete drive unit, including the 
flywheel, being situated between the frame side members 
This results in a clean, compact design requiring the 
minimum floor space, © ¥., 28 in. 39 in. for the 22-ton 
press when in the upright position. 

The Torc-Pac drive unit incorporates an air-operated 
friction clutch and brake which never requires adjustment 
The clutch and brake, flywheel bearings and gearing run 
in oil. The friction plates, which are of sintered bronze, 
are subject to much less wear than plates in an orthodox 
clutch unit as clutch engagement is started by trapped 
oil which is placed in shear. Furthermore, these special 
friction plates are not affected by high temperatures. 

The clutch and brake are mechanically interlocked to 
prevent simultaneous engagement, air pressure releasing 
the brake and engaging the clutch. When air is exhausted, eS 
spring pressure releases the clutch and applies the brake. je BR ? 
In the event of an air or electrical failure the press will 1 ITISH 


come to a safe stop. The complete Torc-Pac drive unit is CLEARING 





45-ton power press 
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Open-fronted Presses 
Double sided Presses 
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Automatic Feed 
Presses 

Minting machinery< 
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Cartridge machinery 
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TAYLOR & CHALLE 


BIRMINGHAM 19 
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Fig. 2 Tore-Pac drive unit 


A stroke-indicating arrow shows the position of the 
eccentric. Fitted above the shaft extension is a limit 
switch operated by an adjustable cam for stopping the 
press at various speeds with the slide in the uppermost 
posiuion. 

The pitman has a forked lower end to which is fitted a 
thick plate. A pitman extension passes through this 
crosspiece and is locked in position by locknuts at top and 
bottom. The deep upper nut is calibrated in 0.001-in 
divisions for fast, accurate slide setting, slide adjustment 
ranging from 2 to 2} in. depending on the size of the press 
rhis pitman design results in the tonnage being absorbed 
on all threads of the large adjustment nut, unlike the 
conventional split pitman design where the tonnage is 
concentrated on a few bottom threads 

[he slide runs in vee ways with one fixed and one 
adjustable gib strip. The knockout bar is spring loaded 
in the top position for quieter operation. 

Lubrication of the eccentric shaft bearings, pitman 
bearings and slides is from one point on the press frame 
by oil gun, manual pump or automatic pump. 

Bed and bolster sizes for the three models are 21 in 

1] in., 24 in. 15 in. and 28 in 18 in. respectively. 
Bed openings are 9 in. 5 in., 11 in 8 in. and 14 in. 

11 in. Plain bolster plates are supplied as standard but 
plates machined to customers’ requirements can be 
provided 

Tore-Pac O.B.1 easily inclinable by 
rotating an adjusting screw with a wrench. The 22- and 
32-ton presses can be inclined up to 30 deg. and the larger 
model up to 25 deg 

A dust- and oil-tight cabinet containing the motor 
starter, control relays, transformer and fuses is mounted 
on the side of the press frame rhe standard selector 
switch on the front of this cabinet has four positions 
Continuous, Off, Inch and Once. Also available is the 
American Standard selector switch with an additional 
position adjacent to “‘Continuous”’ which gives “‘Machine 
continues to top of stroke.” 

Standard operator’s controls consist of run and stop 
buttons mounted at the front right of the bed. Additional 
controls such as foot switches are available, these being 
simply plugged into the standard circuit. The control 
circuit operates on 110v 
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presses are 





Pneumatic die cushions are available for all models 
Flanged slides with or without slide caps can be furnished 
on the 32 and 45 ton presses and adjustable air counter- 
balance cylinders are available for these models. Slide 
feeds, stock straighteners, reels, etc., are also available 


Air-operated Guillotine 

EETON SONS AND CO., LTD., Sheffield, a 

member of the Firth Cleveland Group, have 
produced a “Keetona” air-operated guillotine which 
incorporates a 5-in. diameter Martonair cylinder for 
operating power, cutting 16 gauge (1.625 mm.) mild steel, 
aluminium, copper, or composition sheets up to 40 ft. by 
50 ft. (1.000 m. by 1.250 m.). The remote control foot 
valve enables the guillotine to be operated from either side 
Consumption is 15 cu. ft. per min. at 70/80 Ib. per sq. in 


Hydraulic Press Brake 

HE Cincinatti 300H hydraulic press brake shown in 

Fig. 3 can be utilized as both a punching and 
bending machine. Ram angle brackets combined with a 
permanently widened bed equipped with die cushions plus 
the extended bed and ram provide this press brake with 
exceptional versatility. For operator convenience, all 
machine controls are mounted at the right-hand end of the 
machine ; two speeds to the ram offer both a fast pressing 
speed and a full tonnage pressing speed. The bending 
capacity is } in. by 10 in. mild steel, the distance between 
housings is 10 ft. 5} in., total overall die surface is 15 ft., 
the stroke 18 in. and the throat 10 in. Other features 
include bottom of stroke control reading in thousandths 
and located in front of the machine convenient to the 
operator, automatic levelling control to ram with enclosed 
tape and direct acting Servo, ram tilt control reading in 
thousandths for fade out work and 30-h.p. electricals 


Continued in page 236 


Fig 3. 


Hydraulic press brake 
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““FASTEX 5°’ 


-the best electrode for most jobs 





The Murex ** Fastex 5” electrode has many features which make it the best welding 
electrode for most jobs. It has exceptionally smooth running properties and general 
ease of operation in all welding positions. These are combined with low weld spatter 
and self-detaching slag. All these advantages ensure that high quality welds can be 
readily obtained for all general fabrication work, with neat and regular weld bead 
appearance and with freedom from undercut. Although primarily designed for flat 
and horizontal—vertical welding, the ** Fastex 5°’ electrode can be used in all other 
positions and is acknowledged by experienced engineers throughout the world as the 
best general purpose electrode for welding mild steel 


M ay EX 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 


mi 137 


SHEET METAL INDUSTRIES 235 


March 1961 








Hydraulic Press 
STEEL hydraulic press of Italian design and manu- 
facture is available in this country through the sole 
distributors, Rushworth and Co. (Sowerby Bridge) Ltd., 
of Sowerby Bridge, Yorks. This is the OMF-Ferralba 
“Delta” type open-gap press (Fig. 4) which has a capacity 
of 250 tons with a table surface of approximately 51 in 

40 in. and a stroke of 392 in. Operating speed is 15 
strokes per minute. 

A 15-h.p. motor direct coupled to a multi-piston pump 
operates the hydraulic system which is provided with an 
automatic valve for quick filling and discharging of the 
cylinder during idle strokes and also with an adjustable 
slide stopping device. Control is either by push buttons 
mounted on the side of the upright which operate a 
ervomotor, or by a manual control lever. The slide can 
also be controlled by means of push buttons on a pendant 
in front of the machine. 

The maximum tonnage is exerted throughout the entre 
stroke and thus the necessity of vertical die adjustment 1s 
eliminated. A special design feature of the press 1s its 
delta shape which gives exceptionally good accessibility 
to the table and greatly facilitates the handling of bulky 
workpieces. High precision has been ensured by the 
provision of large surfaces for both piston and 
The slides are protected by a steel guard 


slides. 


Fig. 4 


Hydraulic pre 





An optional ancillary for this machine is an 
all-steel press-brake attachment which provides a maxi- 
mum folding length of 9 ft. 10 in. Other optional extras 
are ejectors and a blank-holder under the table 

A smaller version of the same machine has a capacity 
of 150 tons and a table surface of 41 in 29 in. with a 


stroke of 27} in. Speed of operation of this unit is 25 


236 





strokes per minute. The folding attachment for this 
model has a maximum length of 6 ft. 7 in 
i 


The design and construction of the press are claimed 


to produce rapid and accurate forming, bending, 
straightening, embossing, trimming, punching, deep 
drawing and extruding operations 
Warning Device 

\ PHOTO-ELECTRIC device which will give 

warning of slowing down or stoppage of 
machinery used in continuous processes is produced 
by Hird-Brown Ltd., of 244 Marsland Road, Sale 


Cheshire. The device, which can sense changes in rotation 
and other movement, is particularly useful where machi 
nery is left unattended and can monitor machinery inclu 
ding conveyors, rotating shafts, fans, rollers, 
reciprocating shafts, levers and crank arms 
dust-tight for use in industrial conditions 
As there are no “make and break”’ contacts nor any 


mechanical connection with the monitored drive, installa- 


ress 
re 


i 
The unit ts 


tion is simple and no load is imposed on the drive. The 
unit has been designed to fail safe and to give an alarm 
should there be any component failure he device 


operated by repeated regular interruptions of a light bean 
which maintain a relay energized. Should the interrup- 
tions fall below a pre-determined speed or stop with the 
ght beam broken or unbroken the relay will 
alarm or initiate correction. Magnetic sensing heads 


are also available 


give an 


Industrial Shaping and Trimming Tool 
*IRTH CLEVELAND TOOLS LTD., the company 
in the Firth Cleveland Group which 
Surform hand tools and power tool 
produced an industrial tool (Fig. 5), the purpose of whicl 
to cut, smooth, shape and trim hard materials ; mild 
teel, aluminium, copper, 
Herbert file-testing machine indicate that it will stand up 
to long periods of continuous use without impai 
Its working surface, which for ider 
purposes is coloured blue, consists of a perforated blade 
f hardened and tempered Sheffield tool steel set with 
numerous scientifically-angled teeth rhe i 
all-steel construction and has a removable forward guide 
alternative handles are available, No. 150 
wooden handle and No. 151 has a cranked handle, whicl 
is adjustable through 60 deg. laterally with locating stud 
for positive positioning. All parts of the industrial tool 
are interchangeable, except the body, and are availabl 
separately. Special features of the tool are its balance, it 
efficiency when used with only a very light pressure and 11 
ibility to trim corners of hard materials without chattering 
or damage to the blade ; it is fast cutting and the perfora- 
tions in the blade effectively prevent clogging 


manufacture 


accessories, have 


Orass, efc., and tests on a 


ring it 







emiciency ication 
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Control equipment 
motor to be operated effectively 


tain maximum productive efficiency. Ar 


t 


outstanding advantage of indi 
electric drives is the flexibility of 
available. Control equipment may 
manual, semi-automatic or fully automa 
ic, and includes gear for the following 
operations starting, speed contr 
this subject will be alt with in Data 
Sheet No. 16), reversing, stopping 
witching off automatically 
conditions become abnormal 
tion of motor and control 
from the supply 

Every application of power has 1 
own control requirement and the 
are legion. Below are featured 
of electric motors and thei 
they are given only as 
represent Dut a smal 


whole picture 


Turret-lathe Control 
ter it 


Various speeds are required for different 
tools, and it is possible to arrange, for 
instance, for a four-speed headstock 
two 


speed double-wound motor, eight speed 


forward and reverse. By using a 


forward or reverse are obtainable. A 
dial on the headstock is set to the 
quired speed and when a knob in th 


centre of the dial is pressed, the power 


operated mechanism changes the speed 


of operation instantly 


Crane Control 
This is a form of control which must 
flexible yet completely foolproot It i 


to arrange Ior 


st b 
t 


for instance, possibl 
motor switching to be carried ou 


the contactors 1n re 





sponsc to movement y V—. oe T 





of the crane driver aaa 
master controller. If ] oT 
the crane controlle: i 


is moved quickly mM 
from the ‘off’ posi- a 
tion to the ‘last point 4 
lowering’, the actual | 
rate of acceleration 

is limited automatically by th 


These also govern the retardation in 


dir 


order to prevent a heavy descending 


load being stopped too suddenly 


Planing-machine Control 

Another example of motor control for 
machine toolsis that for planing machin 
For general workshop machining, th 
Ward-Leonard controlled motor, wit! 


INDUSTRIES 


Data Shee WO. 18 


nooth reversal of the table travel and 
is ideally suited for short-stroke work 
Iwo arrangements of Ward-Leonard 
3-machine 


peed range of 10 to I, gives a rapid and 
I 


ontrol are available, the 


>i 
| 
i 
‘ 


— 


vores 
_) 
; 


VA [eee 
yi 
- {; 


rator xciter and driving 

notor, and a specially designed 4 
1achine set with an additional auxiliary 
With t 3-machine set the 
equipment can include magnet 

elays which automatically adjust 
*ngthen the motor field 

ersal and therefore 

increase the accelerating torque 
auxiliary exciter of the 4-machine 

et automatically provides for the power 


t 


to the motor to be increased to 


more accelerating torque at the 


nt of reversal 


{utomatic Control 
equipments described 
which 


The control 
ncorporate automatic feature: 
help considerably towards obtaining 
ufe and efficient operation of the driven 
machine, but much still depends on the 
human element. Braking equipment, for 
instance, cannot always become effective 
intil am operative has taken some 
action. Devices, which will be described 
other Data Sheet observe any 
abnormal condition and immediately 
und automatically initiate the braking 
tem 
Particular attention should be paid to 
the positioning of controls. When a 
chine, or group of machines, re 
quires a large number of push buttons 
ind, in some cases, instruments etc 
¢ controls can all be grouped on a desk 
th a mimic diagram, located in a 
position where the operator has full 
iew of the work 








wrencock «=©6.9 em Welders 


PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
*“‘Camiock”’ guard either 
manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 


and large area top tools . 
are accommodated. Inter- ; 60 kVA 39° arm seam welder 


locks are provided with the 
clutch and crank shaft. 


Send for details today given 
in Leaflet No. 41. 


Welds 16 gauge M.S. Sheets at 4} ft. per min. 
® Self-contained motor drive. 
® Variable mechanical pressure. 
@ Primary tappings on transformer for wide 
range of secondary voltage. 
@ Straight and circular seam welders available, 
SE ee ee giving air-tight joints to stand high pressure. 
Messrs. Taylor & Challen Led ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


PRICE MACHINE GUARDS LTD. pyrite to-day for full particulars 
onan Same, S08 S60, State. The WESTMINSTER ENGINEERING Co. Ltd 


Tel.: Cradley Heath 66423 (Dept. R.W.5.) 


’Grams: “‘Prigard’’ Cradley Heath Victoria Road, Willesden Junction, London NW 10 
Tel: ELGar 7372 (2 lines) 








| 
| 


394. ODDIE FASTENERS 


" EACH 


Obtainable from Hardware and Too! Shops 


CUTS SHEET METAL 





The fastener with endiess applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements. 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


For full details and literature apply to: 


$0) | ODDIE BRADBURY & CULL LTD. 


SOUTHAMPTON 
Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 


Fe 











Pateniovls Ltd Mitre House. Western Road, Brighton, Tel : Brighton 25580 
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The U.X. Alloy Indefinite Chill Roll offers the 
maximum resistance to firecracking and spalling in the rolling 
of PLATES. U.X. has been outstandingly successful The U.X. Alloy Roll 
when used for work rolls in 4-High Reversing Plate Mills and is described fully in our 
also in the earlier stands of 4-High Continuous Hot brochure “ ROLL 
Strip Mills. The alloys present ensure that the rolls wear MAKING.” which shows 
with the minimum fall-off in surface hardness until this and many other 


the working life is completed. types of roll manufactured 
by DAVY-UNITED. 


DAVY AND UNITED ROLL FOUNDRY LIMITED 
BILLINGHAM, CO. DURHAM 





FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


consult 


ANTI-DUST SERVICES LTD. 
for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 
Telephone : Dudley 54816 
Assoc. Coy so sg ee ants FRANKFURT/MAIN GERMANY 
Aliso Dust Ba ng, Taccy C r Mats rooms, Tools 





neHOUDED |p DERS 


TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 


TIN 


: Ingot & Bar 


BATCHELOR, ROBINSON & CO. LTD. 
19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


You never see a prima donna 
pair of Bennett’s gloves 


—but operatives 
sing their praises! 


BENNETT’S 


INDUSTRIAL GLOVES 


H. G. BENNETT & CO. (Gloves) LTD 
Industrial Glove Specialists 
LIVERPOOL 23 GREat Crosby 39967 





HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared. 
Adjustable Stroke. 
Self-Oiling Flywheel 

or Sight Feed 

Lubrication. 

Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or Inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams : Telephone: 








GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 








EAS. 3231/2 


Sonia, Birmingham 
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Availability plus! 


Incandescent lift-off furnaces work 


t 


at full stretch al// the time No 


wasted downtime while waiting for a charge to be loaded or unloaded: no 


sooner is the heating cycle complete than the heated furnace is transferred to the 


next base, which is already loaded. Meanwhile the first charge cools—undet 


atmosphere if required—and is unloaded by the crane. Every heating cycle can be tailored 


exactly to meet the most stringent requirements, with full control over heating rates 


Incandescent lift-off furnaces are use the world over, for ferrous and 


non-ferrous wire, rod, sheet and strip, and for the heat treatment of castings 


| EOL DESO EVIE [ row ave near reearMenr Pt 


HWICK ENGLAND 
16 106 61 








SHEET METAL INDUSTRIES 107 
March 1961 








Wood and Metal 
Boxes. 

Food Canisters. 
Instrument Cases. 


Factory Equipment, 
etc. 


MADE IN ALL SIZES 
Catalogue on request. 











ARTICLES 


FOR THE SHEET 

| METAL AND TIN- 

| PLATE INDUSTRIES 
SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES \ 








IN ALL SIZES FOR 
PAINT, OIL AND 








OTHER CONTAINERS = — 


BRADLEY & BURCH 


FOR DETAILS APPLY:— WIRE COMPONENTS 


WORSON DIE CUSHIONS L?®. | LIMITED 


Sore. Pte RABONE LANE WORKS, SMETHWICK, 65, LONDON WALL, LONDON, E.C.2 
| Skee 








Tel: SMETHWICK 093° | | "PHONE: NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 
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CLASSIFIED ADVERTISEMENTS 


column inch (12 lines per inch). Minimum 





ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single 
ne 7 


PREPAID BATES: TYPE 
charge 8/- (4 lines). Average number of words per | 


DISPLAY ADVERTISEMENTS (with or without 


6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces 


blocks) per single column inch (width 2 ins.) 12 insertions £1. 10. 0. each, 
BOX NUMBER 2/6 including postage of replies 


Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, *‘ Sheet Metal Industries,"’ John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2. Telephone: TRAfaigar 6171. 


MACHINERY and MATERIALS,MACHINERY and MATERIALS FOR 
WANTED Ri 1BERTSON D ( { 
Steigaae : em “CHICAGO” PRESS BRAKES 


DOWER Pres RO t j ’ { I g Here are six modern Press Brakes for 
| 15/2 kes per minut star k , work nearly every S.M. Shop can use. 
k Motorised 700d Ww / 8 I oil No.131A. 4 ft. x 18g.— 6” chroat—10 tons 
St j eta j trot ¢ 131B. 4ft. x 18g.—12* throat—10 tons 
265 6 ft. x 18 g.— 6” throat—25 tons 

0. 56A 6 ft. x 16g.— 6” throat—25 tons 
o. 568 6 ft. x 16g. for punching—25 tons 


4 or a _- id ay ne “|| TIME RECORDERS Nn. 68B. 8 ft. x 14g. — 6° throat— 36 tons 


ta r nat ie 1 RENTAL SERVICE ideal for work within rated capacity 

Byvass Works ort Ibot ylamorg Panettiere strokes up to 50 per minute. Foot control 

: : TIME RECORDER SUPPLY R » AN scoot! a ee 

1 a & MAINTENANCE CO., LTD. atin m7 nl aaa ee 

ee er eS Hop 2239 THE OLIVER MACHINERY CO. LTD. 
vaire urth venus cam || 167/169, BOROUGH HIGH 8ST. LONDON, 8.£.1 196 DEANSGATE, MANCHESTER, 3 


\ I 








SALE—contd. 





























od working condition. | 1-6 ft. LEO RAPP (STEEL) LIMITED 

Pr ¢ tons open front etails Steel Stockholders 

re - nhu ib] ~% ; 63 — pa EONS Wimborne Avenue, Norwood Green, Southali, Middx. 
Telephone : Southall 2322 Telex: 25172 


Mild Steel Sheets, C.R.C.A., C.R.G.P., E.D.D., Zinc Coated, Galvanized. 
Black and Bright Miid Stee! Bars, Flats, Sections. 


MACHINERY and MATERIALS) Plates up to 6°. 
FOR SALE Primes and Non-Primes. Capacity for shearing and profile cutting. 

















FOR ALL HAND AND POWER 
METAL WORKING MACHINES 


FOLDING MACHINES 
3’ «18G— £72. 2.0 
4. 18G— £91. 7.0 
6. 14G - £338.12.6 
6 . 10G £565. 8.0 


Swing Beam 
4 - 14G -£220.0.0 
6’ » 14G —£355.0.0 


GUILLOTINES 
Treadle Power (cont.) 


3 18G-— £64.11.6 6 « 14G-—-£535. 0.0 
4 .18G— £84. 0.0 10G — £640.10.0 
3’ » 16G — £94.10.0 14G- £847.17.6 
4. 16G-— £104. 0.0 10G —£963.10.0 


Power Overcrank 


4. 14G—-£395.17.0 6’ » $"--£1,477.0.0 
4 .10G £543. 6.6 8 » 4° £2,006.5.0 


*% REASONABLE PRICES x EARLY DELIVERIES % AFTER SALES SERVICE 
The KINGSLAND ENGINEERING CO. LTD. 25/37 Hackney Road, London, E.2. SHOreditch 6357/5635 
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MACHINERY and MATERIALS FOR SALE 





“OLIVER” 


25,000 Lockformers now in use for Duct 
ing and miscellaneous work. Two sizes 
for 16 and 20 g. sheet. 


2MvMAZSZ 


A 


<& 

Ten times faster in making Pittsburgh 
Locks than Bending Brakes. 
Speed 25ft. per minute. 
Speed and reliability make the LOCK- 
FORMER pre-eminent. 

Send for circular, samples and prices 


THE OLIVER MACHINERY 


co., LTD. 
196, DEANSGATE, MANCHESTER, 3 


OVERLOCK 


LIMITED 
s 





STEEL 
STOCKHOLDERS AND 
SHEARERS 

o 


PRECISION CUT 
BLANKS AND STRIP 


Before placing your next order, why 
not write or phone for our quotation, 
enquiries large and small welcomed. 


Large stocks in all gauges of General 
Purpose Cold Reduced Steel Sheets 
Prime and Seconds. Competitive 
Prices. Prompt Deliveries. 


WHY NOT TRY THE 
OVERLOCK SERVICE 


Ring MALDEN 3215. (5 lines) 


61 BLAGDON ROAD, 
NEW MALDEN, SURREY 
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STEEL SHEETS, PLATE, 
STEEL BLANKS, STRIP 
CUT TO SIZE 


M.S. SHEET AND PLATE OFFCUTS 
FROM 20 GAUGE TO ; PLATE 


SERIC STEEL SUPPLY 


34 The Shrublands, Potters Bar, Middlesex 


Potters Bor 606 


TWh 


troke 











ip 

BLISS Model 3 

Power Pr 

roke. bed 
400 3 
BRITISH CLEARING Mod 

a 4 Brake c T 
frames. motorised 4 14 
RHODES 6 ft 


M 


THOS. W. WARD LTD. 
ALBION WORKS - SHEFFIELD 
Phone : 26311 Ext. 371 


might hove it 





COLD REDUCED 


STEEL SHEETS 


U.S.A. Origin at Mill prices for 
early shipment. 


BARTELLA LIMITED 
3 CHESTERFIELD GARDENS, 
LONDON : W.1 


Tel.: GRO 3369 Telex: London 23369 
Cables: Aletrab London 














MACHINERY and MATERIALS 
FOR SALE AND WANTED 





PORTABLE POWER TOOLS 


jer used, bought, sold, exchanged 
A Arthur Drysdale and Co., Lid., 58, 
Commerce Road. Wood Green. London, 
N.22 Bowes Park 7221 


EDUCATIONAL 
FACILITIES 








FLINTSHIRE 
FECHNICAL COLLEGE 


fl ration with 


THE INSTITUTE OF WELDING 
os 


4 week-end Course on 


PTHE METALLURGICAI 
ASPECTS OF WELDING 


farin 


Flintshire Technical College, 
Connah’s Quay, Nr. Chester 
from 
5.0 p.m. Friday to 2.0 p.m. St 

14th to 16th Ap: 


COURSE FEE (INCLUDING MEALS AT 
COLLEGE) £5.5.0. HOSTEL AVAILABLE 


Further particulars may be obta! 
ed from the Registrar, Flintshire 
Technical College, Connah’s Qua 
Nr. Chester 
B. Haydn Williams 
Director of Education 














M 


; oe BOX Engineer 


1 have a 

bh j 
I.Mech.! 
at ! 4. Ce 





BUSINESS FOR SALE 





Y MALI \ 
mark ne 


SHEET METAL INDUSTRIES 
March 1961 








AUCTION SALE 








Liq E.R. NICHOLSON ESO _ I 


O F.C.A VACTRK Manutact ! LID 
ug ja 
G. F. SINGLETON & CO. 
SALE BY AUCTION, pren “ 


MODERN FREEHOLD 


SINGLE STOREY FACTORY 


1960) 


47,500 SQ. FT. FLOORSPACE (mainly built 1957 
known as 

Bakewell Works, Duckworth Street, 

BOLTON, Lancs. 


off St. Helens Road, Daubhill, 


PREMISE Ww I 


IRAFFI CON 


ITHt S 
: I FREE FROM 

I s K pcoT ; 

VACANT POSSESSION ON COMPLETION 


t 


ALSO THE 
MODERN SHEET METAL MACHINERY, 
MACHINE TOOLS, POWER PRESSES, 
SPRAYING & ASSEMBLY PLANT, 
VALUABLE OFFICE & WORKS EQUIPMENT 
POWER PRESSES Rh aD Ts 


(motorised 
l 


PRESSES 
(hand) 

SHEET METAL 1 HY 

MACHINERY ' ’ OVERCRANK 


(mainly motorised 


RAL j PRI 
LLOTINE 


MACHINE 
(motorised) 


TOOLS: 4S 18 in. 
RINDINE 

Mod NY R 
MILLIN 
ACI 


Alba ” 
& CUTTER ¢ 

c 
N 2 UNIVERSAI 
HYDRAULIC SURI 


Ww fart 

M ‘ jit r I i 

Cha Block fting Tack BONDERISIN 

DIPPING PLANT (; AS-HEATED INFRA 
R v SPRAY BOOTHS ENI 

CONVEYOR Work 

Assem Cor Degreasing P i 

Weig! ‘ s, Cant Equipmer 

l nz Bag Mode P FORK-LIF 


‘ Ste 


Ss ¥ Z Beas " B 
COMPRESSOR SETS, Larg G Pi 
r NEW STORES LOOS! rool 


OFFICE Wide rane Moderr I Oak 
EQUIPMENT ( Furnit ter 

Gsla S S Pa t re I 

i Ir 
The Lots may be inspecte 
13th 14th March. 1961, or by 
Particulars of the premises and 
SINGLETON & CO., Industrial Auctioneers and Estate Agents. 9, Richmond 
BLACKBURN (Tel. 7722 3) and Lioyds Bank Buildings, 53, King Srreet 
CHESTER 2 (Tel. DEAnsgate 7954 8) or from the Liquidators, Ff 
ESQ., F.C.A., Messrs. Peat, Warwick, Mitchell & Co., 11, lronmonger Lane 
E.C.2 (Tel. MONarch 8888) and Vactric Howse, Sloane Street, London. S.W 
BEL gravia 7000) or ARTHUR T. EAVES ESQ., F.C.A.. Messrs. Harry L. Price 
47, Mosley Street. Manchester 2 (Tel. CENtral 1905) or from the Solicitors 
GODDEN HOLME & CO., 5. Uoper Belgrave Street. London. §.W.1 


appointment with the Auctioneers 


catalogues of the plant may be obtained from 


between 10 a.m. and 4 p.m. on Ist 3rd, 6th 10th and 


n (, t 
Terrace, 
MAN 


R. NICHOLSON 


| ondon, 
1 (Tel. 
& Co 
Messrs 
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SITUATIONS VACANT 


(See also page 113) 





SALES SUPERVISOR 


1D /S7¢ 


RESEARCH & CONTROL INSTRUMENTS 


LIMITED 
House, 207. Kings 
London, W.C.1 


Instrument 


Road 


Cross 





TOOL-ROOM 
SUPERINTENDENT 


catio are invited for the 


w hc re 


above 
Suitably 
experienced mn the 
Tools 


"ress and 


blies 


Jigs 
metai asserr 
supe 


Roor 
and rate fixing of 


vision and 


n personnel 


pensionabie 
ablished 


Company in the Sheffield area 
Apply to Box No. 109 Sheet Metal Industries 
17-19 John Adam Street, London, W.C.2 














CONTRACT WORK REQUIRED 


we" TION 
H Class Pr 
M and 


S 





Phor Wolv 
vow ! 
2 Ww 


‘SHEET METAL Fabric: 

Ne) and repetitive nat a 
Halifax Ltd, Ar 
Halifax 


jen 


| PBRECISION Sheet Metal Wor 
adio and Electrical Trade Chass 
Brackets. etc Power Press capacity 
100 tons. Press brake capacity up to 
x 7/32 in. All spray and stove 

AI.D approved The Kaymet 
Kaymet Works, Sylvan Grove, 
London. S.E.15. Telephone NEW Cross 6644 


k for the 


Panels, 


Se T Metal and Light Constructional 
a Engineers require work of @ genera! and 
varied mature. Capacity availeble & ft. x 4 in 
Box N 111 S Meta Industrie 
17-19. John Adam Street. London, W.C.2 
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CONTRACT WORK REQUIRE D—contd. 








METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS ELTHORNE ROAD LONDON, N. 19 Telephone: ARChway 6631 /4 
(opposite Boothby Road) 











_— WORK of all descriptions carried M AY we quote y 
Sr silean tm. al 


ET US quote you for metal spinnings in 

4 ail metals up to 25 in. blank.—Wades 
| (Halifax), Ltd., Arden Works, Fenton Road 
Halifax 


||METAL SPINNING & 
SHEET METAL WORK 


Enquiries invited 


ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.i 
Telephone: Bermondsey 2858 


BENT WIRE ARTICLES 
SMALL PRESSINGS ae ; er 
REPETITION-TURNED PARTS 


out. Deep Drawing up to 15 in. deep, 
Blanking and Forming up to 80 tons.—Wades 
(Halifax), Ltd., Arden Works, Fenton Road 
Halifax 


Wilk Wi 
Y ork 


KELLERING AND COPY MILLING W' _ specialise in 
CAPACITY AVAILABLE UP TO BP cena sels 
10 FT. x 5 FI se oes 





Quick delivery guaranteed 
BRITISH FEDERAL WELDER ALEX J. CHEETHAM LIMITED, 
& MACHINE CO. LTD., Dob Lane Mill, Morton Street, Failsworth, 
Castle Mill Works, Dudley, Worcs Manchester 
Telephone Dudley 5470! 
Thorpe Works, Egham, Surrey. 
Egham 3844 


DRAKESONS—— 


(GENERAL METAL SPINNERS) LIMITED 














STAINLESS 
STEEL 


CAPACITY UP TO 72° 
1N : . 
Specialists 


ALL METALS 


o 
FABRICATION, WELDING AND 
X-RAY INSPECTION, PRESSINGS 

AND MACHINED PARTS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


e 
THE TAYLOR RUSTLESS FITTINGS 
COMPANY LIMITED 


21 PARKHOUSE STREET, CAMBERWELL 
Ring Road, Lower Wortley, LEEDS 12 


LONDON, S.£.5. . B. & U. ATKINSON, LTD. 


RODney 
5626/27/28 osre Street Works, Shipley, Yorks. 























For SHEET METAL WORK 


We undertake sheet metal work of every description 
and offer a service specialising in prompt and accurate 
work. Small or large quantities can be handled and our 
design department will be pleased to advise you on your 
particular problem. 


Consult — 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 


A typica! sheet meta/ 
cabinet for electrical 


Telephone: LiBerty 7281 (4 lines) 
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SCHULER PRESSES 


TECHNICAL ASSISTANT 
TO DIRECTOR 


(pplications are invited from suitably qualified engineers, age 


important and progressive appointment in the new English Company 


The post requires a practical familiarity with presses and presswork and som: 
commercial experience. In addition, some experience of engineering sub-contracting 


and a knowledge of German would be advantageous 


Written applications with full personal details and expertencs 
addressed to 
The Technical Director, 
SCHULER PRESSES, 
P.O. BOX 51, 
COVENTRY. 


{pplications should be marked * Confidential * and will be se 


























GERHARDY BROS. LTD / ENGINEERS & 


GREAT MISSENDEN, BUCKS 
| Telephone: Great Missenden 2267 (3 lines) © PRESS TOOLMAKERs 








ties Press Tools for the Tin Box and 
Sheet Metal Trades 


y , 
Makers of Press Tools to blank, form and curi in one 


eration. Covered by patent No. 833055 


DIE FORGINGS 
POWER PRESS REPAIRS 


rhodium 
or Send for List of Second-hand Presses and 
m 

zinc Machinery 


rotofinishing 
hand polishing 


All finishes in H. & G. HOPTON (Est. 1870) 


i} 

stove ename! | 
219-221 BLACKSTOCK ROAD, LONDON, N.5. | 

Telephone: Canonbury 9444/5 | 
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with the spelter coating that holds fast 


GALVANIZED SHEETS 


Uniform coating 


High resistance to corrosion 


ecatwheaae 





Easy ‘workability’ 


‘Speltafast’, with its tight and uniform coating, is 

so well bonded that it will withstand seaming and lock 
forming, and all stamping and drawing operations 
within the range of the steel base. 

‘Speltafast' is available in plain sheets up to 48” wide 


‘Speltafast’ is also available in « 


9040 ibe. min (depending on gauge), in gauges from 18 to 32, and 


in lengths from 36” to 144”. Corrugated sheets are 


available in various profiles. 


Richard Thomas & Baldwins (Sales) Limited 


Sheet and Plate Department, 47 PARK STREET, LONDON, W.1 Telephone: Mayfair 8432 
MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Wolverhampton 27771 
613-620 ROYAL EXCHANGE, MANCHESTER 2 Telephone: Deansgate 7525 
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TRUMPH NIBBLING, SHEARING 
AND FORMING MACHINE (mope. ras) 


A AY \ 
nd highly waeetrngtore endl 
SAQQIE. AN GWAw ne fine workme 
Saas ad Da 
xe fon adh abour-say 
WQAQ WHY PEP ex 
ROTA NOW SY 


NUH ’U AQ WN Kanal AQ 
Bo none. ideal for prototype we 


\ WY WN QQ \ 

isp OQ’ IN’ 
\ WAH GG, 
HDA QNWMG IW 
\S NS ting, fangin 

: SQA 
J, brass, alumninl 
OSs AS \ SN 


eo NEN SY 


RAN \ SAS ‘ 





s 

















